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ee When you install and adjust your Timken bearings 
ine ad and lock the final adjustment, you establish a system 
icin which is enduring, which will carry heavy radial 
nals), loads . . . which will meet thrust in either direction. 


stant 


Ltd., : | These results have been attained only after genera- 


news, 


aydn tions of development work in design and material, 


ney, and asa result, the long line contact and true rolling 


= i . = action of the Timken tapered roller bearing have 
| set up a standard of performance which has not 


been surpassed. 
: BRITISH TIMKEN LTD. BIRMINGHAM, 7 


‘s Telephone: East 1321. Telegrams: ‘‘Britimken, Birmingham.”’ 
Associated Company: Fischer Bearings Co. Ltd., Wolverhampton. 
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mee ™ “Dechnically  eoaditoning 
| afm electri eam. air eon Boning 

experience . air-handl ing ea 

facture and complete eontract. control, atl eluding 

estimating, er’ esign, 

er, and sub-contractor liaiso! supervision 
erection, &c., REQUIRES POS! of 


of 
RESPONSIBILITY with manufacturers, combin- 
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SITUATIONS WANTED 





ARE YOU PREPARED ? 
POST-WAR RECONSTRUCTION 


IOMPETENT ENGINEER REPRE- 
SENTATIVE, with versatile or 
rience, 1 negotiator, WIS 
to DEVELOP NEW PROJECTS and 
MARKETS. 
National or International Representa- 
tion undertaken 
Opportunity required of using own 
initiative. 


Address, P6245, The Engineer Office. 
P6245 B 





OILERMAKER, Age 42, SEEKS POST on 
Railways Abroad as Boiler Inspector or 
Chief Foreman a = Wide experience 
and native labour in 

building boilers — extensive repairs. Last post 
Boiler r to foreign Govern- 


eleven years inspecto’ 
ment caifwage: —Address, P6241, The Engi! 
Office. P6241 


neer 
B 





gage ENGINEER, Railway and 

1 general s eepetoeen, » ineligible Services, 

— EMPL’ in Engineer’s London 
Office.—Address, P6248, The Engineer Office. 


Sayan (49) DESIRES CHANGE, 
London district preferred. Over 30 years’ 
ence, 10 years as naval architect and chief 
p draughtsman, and 12 years asst. shipyard 
mannionr, surveying, costing and carrying out 
ship repairs and salvage work. At present 
manager of small ship repair yard.—Address, 
P6249, The Engineer Office. P6249 B 








CANDINAVIA. — QUALIFIED ENGINEER 
WISHES to DISCUSS POST-WAR REPRE- 
SENTATION for limited number of specialist 
manufacturers. Products must possess outstand- 
ing technical merit. Unusually close liaison 
between ae urer and user is feature of 
to rate immediately eS 

t. stay an ones basis.—Address, 
The Engineer P6236 B 


PECIALIST PRODUCTION and EFFICIENCY 
ENGINEER, with sound — experi- 
ence covering a wide field, including all types 
bg Eg ae mange planning, estimating, 
design Coreen. &c., high tec 
ee of 


Pévsi. 





qualificetions 
firm.—Address, 
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ae 
Office. 





Eipreent 35 (20 Years’ management 
chief ment Do setaclies alvtion : 
‘ion rt), 
Bost st paticoal “im imilas with, po more 
as or similar position w: 

extensive can best be used, con- 
versant A.I. at LF.V. procedure. 

rienced aircraft, gun work, electrical, mechanical, 
civil = general ee! of and press work ; 
previously held positions engineer-in-c 
works foreman and supervisor, ge super- 
vision of labo — ailocation of woi rk, planning, 


Bestdent wete “London. on are eis, "Pas 


—Address. 
| ee Electrical and Mechanical. SEEKS 
POST Outside 


Representative or 

Administration, practical’/and sales, home and 

road. Personality and initiative.—Address, 
P6244, The Engineer Office. P6244 


B 
INGINEER (36), with Technical and Adminis- 
trative in Government consult- 
work, REQUIRES PART- 
in Civil or General Engi- 
The Engineer 
8193 B 


ae REQUIRES NEW POST, Produc- 
tion, —-" a representation 
Government 


cedure. re. Good vt ositions ee 


P6234 B 











: Manager, 
Representative, i 
tive Po My and tact.—Ad 
Engineer 


Ne og oe Fe emi] Home or Apeeed, 
NOW.—Write BM/DECF, London, 0: . 


UCCESSFUL MANAGER DESIRES CHANGE. 
Age 45; general or vo ao specialist on 
drop forging and hot and cold press work, steels 
pe light alloys. thest references. 
£1500.—Address, P6242, The ee 





HIGH-SPEED STEEL 
AND CUTTER HARDENING. 
86-Hour Delivery. 


LAYSTALL ENGINEERING COMPANY, Ltd., 
58, Great Suffolk Street, 8.E.1. eens 
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TOOL. 





Pos DEVELOPMENT.—A GROUP of 
ORKS in South Wales and ‘the Midlands, 
employing some 600-700 edt ne a with machining 
pacity over a wide , med: ein ‘ 
Po mprising drawing office, * skill in ny of 
8 ls, and fixtures, la: | room, 
ie roche Paes range of capstans u Sg to iit bar 
and pe Bg planers, horizonta: ae vertical 
millers, centre lathes to swing . 30in. 
poe . With a highly illed staff 
F tomed to work to fine limits, are oi 


CHINES or with Engineeri: 
Designers who have no p 
Discussions gladly a 

vided.—Address, 9741, 


bs mggeeneed Png 
uctive ca y 
and full actaile Hie, 

e¢ Engineer .. 








OOD CASES, CRATES, FACTORY BOXES, 

&c.—Write or "phone your inquiries. to 

F. RAWLE and CO., Ltd., 71, Kensington 

Avenue, London, Eig (Pelephone, GRAnge- 
wood 2603). P6225 1 
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WANTED. 

SE el Also Prot 
WELDIN = Ltd., 
Road, E.10 








OFFERED 
HAVING MACHINDY 
INvirED 





AVAILABLE are 








for dealing = _ Sin, 
les. Licence No. 
y> dress, 8203, The ae Ful a 





ieence No. 151, 
—Address, 8195, The Engineer Office, 


ARTE, PLATE ED¢( 
Full particulars,—Address, ‘8196. 
Office. 








RED HERBERT, Lt 
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: 88781 (20 lines), 
** Lathe, Telox, Oovenday 7 





35 FIRST PLACES 


and HUNDREDS of PASSES 


in the A.M.I, wom A.M.I.M.E., A.M.1LE.E,, 
A.F.R.Ae.S., A.M.I = Cc. &G., ete, 


have been egies by cnunente studying at 
with The Enginee: First 
your best guide e to the most successful 
ing Courses. Write to-day for ‘‘ The Engineer 5 
containing the world’s 
neering Courses—over 200 
—covering all branches— Mechanical, Electrical, 
Aeronautical, Wireless, Civil, Chemical, &c., an 
which alone "gives the Regulations governing 
admission to the Recognised Institutions. The 
T.1.G.B. guarantees training until successful. 


The TECHNOLOGICAL INSTITUTE OF GT. BRITAIN 
76, Temple Bar House, E.C.4. 


hom 
are 














CREATIVE PIONEERS OF 
TEACHING BY POST 


offer unequalled instruction in 
branches i 
y 8 
7 Soe) 28  « 
ve Power 
“-« Fire 


ineering,”” * 


Ensinecring mate tat 





Ww MANAGER—MECHANICAL _ENGI- 
NEER—METALLURGICAL ENGINEER. 
—Specialists in hot and cold worki 
non-ferrous metals, tube, » rod arto. 


mo’ pressings. ypes 

ment and _ finishing. ‘ool _ design and manu- 

facture. Laboratory control for Ving >a 

duction. New gee a a 

installation, and maintenance. AVAILABLE 
contract t. 


SHORTLY nos and «alain 
Highest dg 71 ae of proved ability. 
Engineer Office. P6420 B 





UGHTSMAN, Age 30, 

experience all classes 

steel construction, steel 

SEEKS POSITION of bee 
as is 


Now Free, Wide 
metal’ 


€., Teq 








my EXECUTIVE (31), Higher Nationa 
(Mech. -) 16 years’ experience, DE- 

present managerial position 
— = 


slanning, ° 
and too of 
and sf eh coe anes tool design 





ESIRES 
area preferable.—. 
Office. 


IGNER DRAUGHTSMAN (Mechanical), 
with seven years’ D.O. and works ex: 


in small 
_ D Di 





estimat 
jive knowled 
de experience of manufacture ; 
accustomed to controlling works and office 
el. South-West area preferred.—Address, 
P6239, The Engineer Office. P6239 B 
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INGINEER, Age 33, SEEKS RESPONSIBLE 
iter ns) 


BLANKETS, Dark 
e 60in. by 86in., 
12s. 33d., plus tax. 
Minimum quantity 25. 
QUICK DELIVERY. 


A. & J. MACNAB Ltd., Woollen Manu- 
facturers, Slateford, Edinburgh. one 
I 


Grey, 
4)b., 





initial organisa- 
tion, instruction, su a and fo ip 
in erection, test, “tnd 1 wredastiod of all classes 
internal combustion engines, conversant with all 
Government requirements. A.I.D. approved.— 
Address, P6246, 6. The Engineer Office. 246 B 


UTTON ONE- WEEK SHORTHAND is Learnt 
in twelve two-hour posta] lessons. Send 
first erty to E. J., bi 








I. MECH. E., University Freieed (27), 
5 years’ Se Pm ma ia FEE a eed 
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umber Ns 





Eneinee 92883 


VA H CO., Ltd., 
Pontypridd, G 


i Engineering,”” “* «Mining Engi- 
Engineering.” 
Write for any one (or more) of them, or for 
_the willing services of our Advisory Dept. 
We have special terms for men in H.M. Forces. 
INTERNATIONAL 


Led., 
199,. International Bidgs., Kingsway, iqaden. 





SUB-CONTRACTING 


WANTED 
CAPACITY AVAILABLE 
for Long Deliveries. 
lin. CAPSTAN, pe LATHES and 
TILLETTS, 155, Romford Roza, London, E.15. 


“LD. 
(MARyland 3110 and 2701.) 8151 mw 











ARDWOOD CONTAINERS and Other Pre- 
cision Woodwork capacity available.— 
8170, The Engineer Office. 8170 Mw 





PRINTS 


BLACK AND 
(Ozalid Pro Process) 


SEND YO YOUR 


TRACINGS 
TO 


LONDON PHOTOCRAFT LTD., 
46 and 47, CHANCERY LANE, W.C.2, 
4 "maul HOLborn 5825, for messenger 


T-CLASS WORK. 
——— CHARGES. 
EFFICIENT SERVICE. 
P6228. Mw 





ACHINING WORK REQ Large or 
Lathes (9in. 


UIRED, 
small lots, Fogg eh for Centre 


ey air ‘ 
Engi- 


—cash 
Alcester Road 


id.—NORMAN 


Staffs “wot 
ut) 


DETAILS.—Address, 9048, The Hee 
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RESS. L STON 


1B P 
for 1#in.. plates a 


in good a: 


Wirt or "phone, and our repr, 


LL CLASSES of MACHINE TOOLS y, 


uth, Birmingham, i“ i 





We are licensed by the 


good prices for surplus 
in any quantities, large or 


Telephene No. - 


EUSton 4681 ( 
Telegrams: “ Norwest, 


Tool Control for the purchase of 
classes of Machine Tools, and we, 


(Machine Tool Control Licence No, | 


F. J. EDWARDS, LTD. 
359, EUSTON ROAD, LONDO 
N.W.1 





+ namely : 
OIL PIPES for 
MACHINE TOOLS, and similar. 


King Street, Halifax. 


QUE for FABRIC ATED COPP 
TUBE WORK 
TER 
DIESEL ENGIN 


H. 8. HOLDSWORTH, LIMITED, 





PATENTS 





T is 
Kingdom of 


Assemblies,’’ either 7 ae of the 
LICENCES or otherwise on terms 


pa 
of the patent specifications and further p 


and 5 
Lane, >; 4 W.C.2. 


a9 ly to STEVENS, LANGNER 
ROLLINSON to 9, Quality 


ESIRED to SECURE the FULL 
ME we DEVELOPMENT in the ] 
BRITISH PATENT No. 5 
which relates to “ Piston Rings or Pistu 


GR 


the patentee.—Interested parties esiring 
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ATENT 417,065, for “ 
ratus.” OWNERS 
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London, E.0.1. 
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By BAL SALE of the PATENT RIGHTS or 
RANTING 
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firms in Gre t Britain ia 
with one a more rea 
LOITING the invention 
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of ENTE 


its prection! pa in Great Britain. 
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Steger Building, Chicago, 4, Illinois. 
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A Seven-Day Journal 


River Boards 

‘Third Report of the Central Advisory 
mmittee was published by H.M. 
Stationery Office on Wednesday, August~11th, 
and contains recommendations for the forma- 
tion of new River Boards which would replace 
certain of the existing bodies concerned with 
river coritrol, and which should be vested with 
their powers and duties. The Committee con- 
siders that there is ample evidence that the 
resent system of river control is generally 
inadequate and sometimes wasteful, owing to 
considerable overlapping of functions by the 
multiplicity of the authorities concerned. It is 
satisfied that the number of these authorities 
ghould be reduced, The Committee does not 
envisage any serious difficulties if thé new 
Boards were made responsible for the duties 
at present carried out by Catchment and 
Fishery Boards and for the administration of 
the Acts for ‘the prevention of pollution. The 
transfer of the powers and duties of Catchment 
Boards would, the Committee believes, improve 
river administration by preventing overlapping 
and its consequent difficulties in such matters 
as the conservation and abstraction of water, 
the inspection of rivers, the improvement of 
channels, the construction of works for the 
benefit of the rivers, and the survey of water 
resources. Powers. should also be granted to 
the new Boards to apply to the Ministries of 
Health. and Agriculture and Fisheries for 
an Order, to be made only after consultation 
with the Ministry of War Transport or any 
other Department in which the powers of 
central navigation authority are vested, for 
the transfer of navigation and port and harbour 
undertakings. Such an Order would, of course, 
be provisional if opposed and would not have 
effect until it was confirmed by Parliament. It 
is not proposed that the existing system should 
be altered in the case of the rivers Thames and 
Lee. So far as these rivers are concerned, the 
report states that there is already complete 
co-ordination and that there is no reason to 
disturb the present arrangements. : 


The Motor-Car Industry 


Tue Society of -Motor Manufacturers and 
Traders announced early in the week that it had 
formed a Public Relations Committée in order 
that information might be made readily avail- 
able on the potential economic value of the 
motor-car industry of this country. Sir Miles 
Thomas is Chairman of the Committee, and in a 
statement about its activities he referred to the 
technique of production which the industry had 
built up before the war, and which assisted the 
country to arm with such speed and effactive- 
ness after Dunkirk. Before the war 1,385,000 
people, he said, had been employed, directly 
and indirectly, in the motor-car industry o 
Great Britain, and at the present time the total 
number far exceeded that figure. It included 
employment for skilled workers in the steel, 
glass, sheet metal, plastics, fine woods, and 
mining industries, and Sir Miles felt that the 
motor industry could help considerably in the 
restoration of post-war prosperity. The Govern- 
ment’s policy of materials control, road develop- 
ment, and taxation would need to be considered, 
but, given the opportunity, the industry could 
absorb hundreds of thousands of workers, and 
could assist in the restoration of international 
trade. For a time, no great changes in motor- 
car models would be anticipated, and the 
industry would doubtlessly resume production 
from the point where it had been abruptly 
curtailed at the outbreak of the war. 


The “ Coronation Scot” Train 


On Monday, August 16th, the American 
Office of War Information disclosed the news 
that the ‘‘ Coronation Scot” train has been 
presented by the London Midland and Scottish 
Railway to the United States Government. It 
may be recalled that this train and its loco- 
motive were sent to America early in 1939 for 
exhibition at the New York World’s Fair. Prior 
to the opening of the Fair, the train was taken 


THE 
Water Co. 


on an exhibition tour covering approximately 
3000 miles, and was on show in thirty-eight 
American cities. The * Coronation Scot” was 
designed by Sir William Stanier and consists of 
eight coaches, including corridor first-class 
brake, corridor first class, corridor first-class 
lounge with cocktail bar, first-class dining car, 
kitchen car, third-class dining car, first-class 
sleeping car, and club saloon. Its total weight 
is 262 tons 10 cwt. and there is seating accom- 
modation for 173 passengers. The coaches, 
which incorporate schemes of colour decoration, 
upholstery, and lighting prepared by Mr. Brian 
O’Rorke, are specially insulated against noise 
and have controllable oil-filtered ventilation 
throughout. The exterior painting embodies 
the standard L.M.S. colours, with four gold 
bands running the full length of the. train. 
After the close of the World’s Fair the train was 
stored in the yards of the Baltimore and Ohio 
Railroad. The United States Government has 
passed it on to the Army, and the “‘ Coronation 
Scot” is now at Jeffersonville, Indiana, where 
it is being used as an officers’ mess. Its loco- 
motive, described in Tor ENGINEER of July 16th, 
1937, has returned to this country and is in 
service on the’L.M.S. 


The War Against U Boats 


Durine last week-end another monthly 
statement was issued by the Prime Minister and 
the President of the United States:dealing with 
the progress of the war against enemy sub- 
marines. It disclosed that in the month of July 
very poor results were obtained by U boats in 
their widespread efforts against Allied shipping. 
The steady flow of transatlantic supplies on 
the greatest scale continued unmolested and 
such sinkings as took place had an insignificant 
effect on the conduct of the war by the Allies. 
July was probably the most successful month 
as imports were high, shipping losses moderate, 
and U boat sinkings heavy. Before the invasion 
of Sicily, a large number of ships of various 
descriptions proceeded through Atlantic and 
Mediterranean waters with little interference 
from U boats, and large reinforcements were 
subsequently landed. More than 2500 vessels 
were involved in all these operations, and the 
losses were only about 80,000 tons. The 
U boats which attempted to interfere with 
these operations suffered severe losses. Our 
offensive operations against enemy submarines 
progressed most favourably in all areas, and 
during May, June, and July over ninety U boats 
were sunk at sea, representing an average loss 
of nearly one per day over the period. In the 
first six months of this year the number of 
ships sunk per U boat operating was only half 
that in the last six months of 1942, and only a 
quarter that in the first half of 1942. The state- 
ment added that the tonnage of shipping in the 
service of the United Nations continued to 
show a considerable net increase. During 1943 
new ships completed by the Allies exceeded all 
sinkings from all causes by upwards of three 
million tons. 


Thermoplastic Cables 


RECENTLY much has been heard regarding 
thermoplastic cables, and it would appear that 
there is a tendency to overlook the war emer- 
gency background against which thermoplastics 
in general arid P.V.C. compounds in particular 
are being introduced into general cable manu- 
facture. The major problem with which the 
cable industry is faced is the maintenance of 
supplies of cables vital to the war effort in the 
absence of adequate supplies of various materials 
hitherto considered essential. The over- 
whelming bulk of the industry’s production is 
of cables for the Services. Of these, quite a 
large proportion are short-life cables in the 
sense that under war conditions the circum- 
stances in which they are used drastically limit 
their expectation of life. The first of these 
factors assigns to thermoplastics the major réle 
of saving rubber (including synthetic rubber) ; 
the second, coupled with the limited choice of 


policy under which thermoplastic compounds 
are introduced for that purpose,.and renders of 
secondary importance their development for 
‘meeting the wide variety of potential uses in 
general industrial and domestic wiring. Thus, 
in the casé of P.V.C., which is the principal 
thermoplastic material involved, these con- 
siderations, have led to the necessity for 
standardising the compounds employed and 
limiting their number for the minimum dictated 
by Service needs. In so far as these compouinds 
are suitable for cables for general wiring, they 
are admitted under an amendment of B.S. 7, 
but until further progress is made with develop- 
ment work in this field—and it is being given as 
much attention as wartime conditions permit— 
P.V.C. cables should not be used indiscrimin- 
‘ately. As substitutes for war emergency rubber 
cables for general wiring work, P.V.C. cables 
and flexibles will give satisfactory service under 
most conditions, and in that sense they must be 
utilised to the maximum possible extent in the 
national interest. Where, however, conditions 
are -thought to be arduous or otherwise 
unfavourable, for.example, where cables are to 
be installed under extreme conditions of tem- 
perature, the purchaser would be well advised 
to communicate. with the Secretary, Cable- 
makers’ (War Emergency) Technical Com- 
mittee, Hamilton House, Victoria Embank- 
ment, London, E.C.4, from whom he can obtain 
unbiased advice as to the suitability of P.V.C. 
cables for the particular type of service involved. 


The Control of Employment 


Tue Minister of Labour and National Service 
has made another Order controlling employ- 
ment, which comes into force to-day, A 
20th. - It is known as the Control of Employ- 
ment (Notice of Termination of Employment) 
Order, 1943, and requires employers generally 
to notify a local office of the Ministry of Labour 
and National Service, in writing, of the termina- 
tion of employment of any employee or when 
notice to ‘terminate such employment is given 
or received. The Order covers those of the ages 
easily definable by unemployment and health 
insurance contributions ; that is, in the case of 
men, those between eighteen and sixty-four 
(inclusive), and in. the case of women, those 
between eightéen and fifty-nine (inclusive). It 
applies to paid and unpaid work, full-time or 
part-time, so long as the work is for not less than 
twenty hours per week. The purpose of the 
Order is to obtain the same prompt information 
about all workers who leave their employment 
as is at present available to the Ministry in the 
case of those employed under an Essential Work 
Order, so that steps can be taken to ensure that 
they take up fresh employment to the best 
advantage in the national interest. As the 
Essential Work Order covers more than eight 
million workers, there is no further obligation 
placed on employers over a very wide range of 
industries. There are certain exceptions to the 
new Order, mainly covering those classes of 
workers about whom the Ministry already gets 
the necessary information in other ways and 
where the information can be obtained con- 
veniently by administrative arrangements, as 
in the cases of port transport workers and the 
Merchant Navy. Notice is not required from 
the employer where a person is called to the 
Armed Forces or transferred to other employ- 
ment by direct action of the Ministry of Labour. 
Other exceptions to the Order include those 
whose employment was not intended to last and 
does not, in fact, last more than a week. The 
Order does not prevent workers from finding 
fresh employment for themselves if they do not 
come within the scope of the various Orders 
restricting the engagement of workpeople. But 
if it is found that workers have obtained 
employment which is of lesser importance to 
the war effort, they may be required to transfer 
to. other work in the same way as at present 
when changes of employment are revealed 
under the Essential Work Orders or when 





polymers, plasticisers, and extenders available 





under war conditions, determines the technical 


special checks have been applied to persons who 
have registered. 
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Engineers and the British Empire 


By Professor MIDDLETON SMITH, M.Sc., M.I. Mech. E., LL.D. 


No. VII—(Continued from page 124, August 13th) 


CANADIAN Ports 


HE Dominion is fortunate in possessing 
T good ocean and inland natural harbours. 
ineering works have developed the port 
fyoilities and there are now great shipping 
sentres for the collection and distribution of 
cargo and passengers from and to all parts of 
the world. There are some 400 inland and 
aboard ports in Canada. The larger ports 
have up-to-date storage, loading and unload- 
ing facilities, and railway connections. The 
most important in the eastern section of the 
Dominion is Montreal, but Quebec, Toronto, 
Hamilton, Port Arthur, Fort William, 
» Kingston, Wind:or, Prescott, and others 
have useful port facilities. The Province 
of Ontario has fifty-six inland ports 
which return statistics, and twenty-four 
ports in the Province of Quebec send in 
official reports. Vancouver is the chief port 
on the west coast. In 1930-31 Montreal 
exported 29-3 per cent. of the total grain 





and one of its branches. There is an upper 
and lower harbour, with a difference in level 
of 15in., owing to the constriction of the 
river between them. The upper harbour has 
a minimum depth of 29ft. It has twenty-one 
berths with sheds and eighteen open berths 
for bulk freight, all above the highest 
recorded water level of the last three decades. 
In addition, there are 3500ft. of low-level 
wharfage, which may be flooded in winter 
and spring. There has been built a flood 
wall, 1-5ft. above the highest flood level and 
7-8ft. above the high-level berths, to protect 
the city from floods. Two bridges,. with 
requisite clearance, are within the harbour 
limits. 

The lower harbour includes the Canadian 
Vickers shipbuilding yard. There are also 
four high-level berths with sheds, eighteen 
high-level open berths, and eleven low-level 
open berths for bulk freights. The minimum 
depth of the lower harbour is 30ft. A floating 
dry dock has a capacity of 25,000 tons. 
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sent out of Canada (252,382,000 bushels) 
and Vancouver 29-2 per cent., while 32-3 per 
cent. was routed by American ports. 

It was stated some years ago that the 
capital values of harbour improvements in 
Canada had been, in millions of dollars, 
‘ approximately as follows :—Montreal 61, 
S. John in New Brunswick 52, Toronto 40, 
Quebec 26, Vancouver 22, and Halifax 20. 
By way of comparison, 80 million dollars 
was the cost of arranging for ships to dock at 
Manchester, instead of at Liverpool, and 
london port improvements had cost rather 
more than twice that amount. 

For 1941 the figures for the chief ocean 
ports were, practically, as follows :—Van- 
couver, 11,000,000 tons ; Montreal, 5,662,349 
tons; Halifax, 1,911,772 tons. With the 
inevitable industrialisation of China and 
countries in S.E. Asia, there is every pros- 
pect of a great increase in the tonnage returns 
for Vancouver. On the Great Lakes the 
returns for 1941 were:—Port Arthur, 
3,589,271 tons ; and Toronto, 3,085,624 tons. 
The huge grain elevators and storage build- 
ings are a feature of these ports. In the chief 
harbours dry-dock accommodation is pro- 
vided. The developments of these ports have 
been carried out by Canadian engineers, 
aided, on several occasions, by the advice 
of eminent Westminster consulting engineers. 


MoNTREAL 


The Port of Montreal is on an island formed 
by the St. Lawrence River, the Ottawa River, 
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LIon’s GATE BRIDGE, VANCOUVER 


Between the two harbours there are shore 
wharves parallel to the river, constructed on 
the “saw-tooth”’ principle. The length is 
500ft. along the face with a 75ft. return. A 
number of piers and shore wharves have been 
built below the Vickers yard at Montreal 
East, the industrial area. It is noticeable 
that the introduction of icebreakers has 
extended the use of the port from an average 
of 7 to 74 months. All the latest improve- 
ments in machinery for handling and storing 
grain have been installed. In addition to 
fixed, there are floating elevators. There 
are a large cold-storage warehouse, ship- 
building and repairing plants, a floating dry 
dock, and up-to-date equipment for handling 
cargo with floating and stationary cranes. 


HALIFAX 


Halifax has the advantage over Montreal 
in that it is an all-year port. The area of 
the natural deep water harbour is 134 square 
miles, of. which 10 square miles have at least 
30ft. depth of water. It lies nearer to the 
ports of Europe by several hundred miles 
than any other port on the American Con- 
tinent, except Churchill on Hudson Bay, but 
it has a longer rail haul than Montreal and 
Quebec to centres of industry. Its traffic is 
greatest during the winter months, when the 
ice prevents traffic to Montreal. It is well 
situated as a passenger port; the largest 
liners can berth and unberth rapidly; the 
call is less than five hours. Modern develop- 
ment (1912-31) cost 20 million dollars for 


that purpose. Halifax is a fortified naval 
base, and has been a most important factor 
in safeguarding the Atlantic in both World 
Wars. 


QUEBEC 


Quebec has a large deep harbour and can 
handle vessels too big to reach Montreal. It 
contains admirable grain and cattle-handling 
facilities. The Louise basin includes an 
inner basin, with five small berths for bulk 
cargo (mostly coal), and facilities for unload- 
ing lake vessels ; also a few industrial berths. 
There is also the outer basin. This basin is 
used mostly for coastal and river traffic. 
There are several full-sized berths alongside 
wharves on the St. Lawrence River front and 
the St. Charles River. There is a passenger 
terminal dt Wolfe’s Cove, some 2} miles up- 
stream, above the St. Louise basin. It is of 
interest that the largest item of traffic 
through the port is that of coal, some 
800,000 tons in an average year. The C.N.R. 
takes a good proportion. 

Mr. M. F. G. Wilson, of Messrs. Coode, 
Wilson, Vaughan-Lee and Gwyther, West- 
minster, visited Quebec in 1912 at the request 
of the Canadian Government to investigate 
and report on the best situation for a large 








graving dock to be constructed on the River 





St. Lawrence at Quebec. Three sites were 
proposed and it was recommended that the 
best situation was at Lauzon, where good 
foundations were available and the icing 
conditions during winter were the most 
favourable for access to the dock. In 1913 
Mr. A. T. Coode and Mr. M. F. G. Wilson, 
partners in the firm, visited Quebec at the 
request of the Canadian Government to 
investigate and report on the subject of pro- 
viding extended wharfage accommodation at 
the . Two schemes were recommended, 
either of which would fulfil the requirements 
of the Dominion Government. 

St. John is also a centre of international 
commerce, with a safe and deep anchorage. 
There is an excellent railway service into the 
hinterland. The approach channel is fairly 
straight, with a minimum width of 600ft., 
as a result of widening from 550ft., and elimi- 
nating sharp angles. The average flow in 
the harbour is 29,000 cusecs, but is said to 
have reached nearly 200,000 cusecs at times. 
The currents, except for one hour on each 
side of high water, are 8 or 9 knots. 

A breakwater, 2400ft. long, protects the 
harbour and another one, 5400ft. long, pro- 
tects Courtenay Bay, but does not affect the 
entrance or the harbour. The latter is ice- 
free, but has fogs and has silt deposited at 
the rate of about 6in. each year. There is 
good berthing accommodation. There are 
large grain elevators. The capital cost of 
the port has been about 22 million dollars. 
About 80 per cent. of the traffic is during the 
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short winter season of about 44 months ; the 
average tonnage of commodities (1928-30) 
was over 1,300,000, of which grain supplied 
574,500 tons. 


VANCOUVER 


On the Pacific coast Vancouver is an all- 
year port, favourably situated for trade with 
Asia and Australia. It has a large traffic vid 
the Panama Canal. It accommodates big 
liners and exports a great deal from the 
wheat-growing regions in the west of Canada. 
The annual rainfall is 56in. Channels have 
been dredged. There is a depth of 186ft. in 
the main harbour and 672ft. in Indian Arm. 
There are a number of-saw mills, oil depédts, 
&c., in the inner basin, and a large oil 
refinery on the north shore. There have 
been: reclamations. The Ballantyne pier, 
built in 1923, is 1135ft. long and 341ft. wide. 
It is of reinforced concrete founded on 
cylinders. Lapointe pier, 800ft. long and 
300ft. wide, is of timber covered by a mass 
concrete wall from 4ft. above low water. 
There are fifty-eight ocean berths, with a 


Tritton, Westminster, was obtained. He 
inspected both locations and was very decided 
in favour of Churchill. His lengthy report 
must convince the unbiased reader of the 
‘wisdom of his recommendations and the able 
manner in which his investigations were 
carried out. Sir Frederick estimated that the 
cost of corresponding accommodation at 
Churchill would be only about half the cost 
of developing Nelson. The time needed for 
completion of the works at Churchill was 
half that for Nelson, and there was much 
better shelter for shipping. The harbour at 
Churchill freezes over during winter months, 
but. Hudson Bay is open all the year round, 
and icebreakers can keep the port open. 
From Winnipeg to Liverpool, vié Churchill, 
is 3800 miles, involving one shipment at 
Churchill, but from Winnipeg to Liverpool, 
vid Port William and Montreal, is 4000 miles, 
involymg two shipments. Heavy ice in the 
Hudson Strait is a menace, but'the Dominion 
Government has air patrol bases and radio- 
location stations to aid navigation. 

We are again reminded of the danger that 
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“ muddle ”’ in the administration and deyely 
ment of the ports, which are such q Vital 
unit in the national system of trang 
tion. Sir Alexander is quite definite thy 
“the national ports have to serve more thay 
local interests ” and “ must be directed 
national lines and in accordance with : 
definite co-ordinated policy.”’ Also that they 
have involved—and will involve—a hog 
drain on the National Treasury and thy 
more definite and effective control of expendi. 
ture is necessary. The section dealing with 
engineering organisation is of interest tg 
members of the profession. : 

The practice for each port to employ th 
resident engineering staff for all new work 
was condemned. It is true that the details 
of the work were submitted by the port’; 
chief engineer to the Marine Department, by 
there was neither the time nor the staff {or 
that Department to make full detailed exanj. 
nation of all the plans and designs submitted 
for approval. During the decade preced. 
ing the investigation, it was estimated that 





more than 120 million dollars had bee, 





depth of 25ft. or more; also a floating dry 
dock of 20,000 tons capacity. The main 
items of traffic are grain and lumber. 

The Lion’s Gate bridge at Vancouver was 
designed and its construction supervised by 
Messrs. Monsarrat and Pratley, consulting 
engineers, Montreal. It is a suspension struc- 
ture, 2278ft. long, consisting of two 614ft. 
spans and a central span of 1550ft., suspended 
from towers extending 383ft. above high 
water. It is a very fine engineering work and 
reflects great credit on everyone concerned 
with it. ; 

The terminus of the C.N.R. (Prince Rupert) 
is less important than Vancouver, but is 
increasing in use as a port. It ships large 
quantities of grain. The,annual rainfall is 

in. 

Churchill, on Hudson Bay, may become an 
important port for the export of prairie 
wheat, because of the shorter route to 
Europe. While the natural facilities of all 
the other ports in Canada left no doubt as 
to the suitability of their location, there 
was considerable controversy concerning the 
respective merits of Nelson and Churchill. 
Finally, the advice of the late Sir Frederick 


AERIAL VIEW OF QUEBEC HARBOUR 


is entailed when important engineering 
schemes are planned without obtaining the 
best expert advice available. Money and 
time, and unwarranted political controversy, 
would have been saved had the advice of an 
engineer of the experience and status of Sir 
Frederick been sought earlier. 


A NationaL Ports SuRVEY 


In 1932 the Dominion Parliament pub- 
lished a Blue book containing the report by 
Sir Alexander Gibb (Westminster) on ‘‘ The 
Survey of the National Ports of Canada,” a 
survey which he carried out at the request 
of the Government. It is a very full report, 
divided into two parts: (1) which deals at 
length with questions of general policy and 
the form of port administration, and (2) 
which contains detailed results of an investi- 
gation of the several ports, together with 
specific recommendations regarding them. 

A careful study of this comprehensive 
report leaves in my mind the impression 
that the British habit of what we used to be 
rather pleased to call “ muddling through ” 
had survived (up to 1931) in Canada. It is 
probable that the rivalry of the various pro- 
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‘vincial authorities was a factor in causing 
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expended. on capital works in Canadian ports. 
The formation of a central or headquarters 
engineering staff, to be employed on contract 
and not under Civil Service regulations, was 
recommended. That staff would carry out 
the design and construction of all important 
capital works and developments, and in 
exceptional cases take advantage of profes- 
sional assistance and experience. That 
central staff and the various port engineers 
would come directly under a Director of 
Harbour Engineering in all technical matters. 

The inland ports on the Great Lakes are 
well equipped with all modern engineering 
plant. The huge grain elevators and storage 
buildings are an outstanding feature of these 
ports. During my visit to Toronto I carried 
away with me vivid impressions of the great 
activity at the lake side. My Toronto friend, 
in common with most of the townsfolk who 
talked to me in North America, had a great 
admiration, a sort of exalted local patriotism, 
for the city where he lived and worked. An 
engineer, he sketched out for me the great 
possibilities of the growth of the port and he 
persuaded me that some day Toronto may 
become the biggest. city in Canada, I was 





greatly impressed by « visit to the Toronto 
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ians recognise the advantages.of higher 
en. for engineers and the importance 


of research work. 
MARINE COMMUNICATIONS 


There wre numerous up-to-date steamship 
jines from European and Asiatic ports to 
Catiada and the vast amount of inland marine 
transport is served with vessels equipped 
with very efficient machinery. 

The most famous of the steamship lines 
operating from Canada is Canadian Pacific 
Steamships, Ltd. Their palatial liners con- 
nect Quebec or New Brunswick ports with 
Burope and also Vancouver with the Far 
Fast on to Hong Kong. The Dominion 
Government subsidises some of the services 
which join Canada to every important port 
in the world. 
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University; and am convinced that the| British shipping holds a predominant share 


of the traffic passing through Canadian ports. 
For the year 1938’ vessels of British registry 
totalled approximately two-thirds’ of. the 
total tonnage of 31,421,375 that entered ports 
of the Dominion from the sea. That involves 
considerable trade for British insurance and 
banking interests. It is known that.one of 
the developments caused by the global war 
in Canada is a great increase in the building 
of ships of many types. The contribution of 
Canada to the war effort has been acknow- 
ledged, with gratitude, by the statesmen and 
Press of Great Britain. Its tremendous value 
to the cause of the United Nations has been 
very largely due to the great engineering: 
developments which have been carried out 
in the Dominion, more’ particularly during 
this century. 





(To be continued) 








Aireraft Production*® 





InTRODUCTION 
URING this inquiry sixteen firms engaged 
in the manufacture and assembly of air- 
frames, undercarriages, aero-engines, and pro- 
péllers were visited, and representatives of both 
managements and workers were heard. 

Evidence was given on behalf of the Ministry of 

Aircraft Production: By the Chief Executive, 

who is responsible for the co-ordination and 

direction of the production and the research 
and development sides of the Ministry; by 
ntatives of the several uction 

Directorates; by the Deputy Controller of 
Construction and Regional Services ; by three 
Regional Controllers ; by the Director of Con- 
tracts; and by the Director of the Royal 
Aircraft Establishment, to which a visit was 
made. Representatives of the Ministry of 
Labour and National Service gave evidence on 
the calling up of men in the aircraft industry. 
The views of the industry as a whole were given 
by representatives of the Society of British 
Aircraft Constructors. Some fifty memoranda 
were submitted from official and non-official 
sources, including among the latter those from 
the Institution of Professional Civil Servants, 
the Association of Scientific Workers, and three 
Fellows of the Royal Aeronautical Society 
selected by that body. 

A comparison of the evidence taken in this 
inquiry with that taken in earlier inquiries 
shows that many of the difficulties which for- 
merly beset the industry have been solved or 
are on the way to solution. At present, with 
the exception of spares, there is no single field 
of production where a serious bottleneck 
threatens to retard output. In other words, 
sence is now substantially balanced. 

ince the major bottlenecks in specific fields of 
production are being rémoved, and since the 
limits of expansion of the labour force are being 
approached, it follows that increases in the 
output of aircraft must be sought mainly by 
all-round improvement in the efficiency of the 
industry. A number of proposals for achieving 
this are contained in this report. 

Production, Research, and Development 
The Ministry of Aircraft Production has the 
dual responsibility of carrying out the pro- 
gramme of aircraft production decided upon by 
the Government and of directing the research 
and development therefor. Research 
and Tasleeienh eon in aircraft design 
and manufacture, so closely affect production 
at every point that their co-ordination with it.is 
of primary importance. 

The responsibility for allocating, finding, and, 
if necessary, creating capacity for the pro- 
gramme laid down by the Government rests 
upon the Production Directorates of the 








* From the Tenth Report of the Select Committee on 
National Expenditure. August, 1943. Prive 4d, 





Ministry. Their success in carrying. out this 
responsibility depends upon their ability to 
survey the whole field of aircraft production, 
actual and potential; but they must to a great 
extent rely for the information upon which 
they base their plans upon the knowledge and 
experience of those engaged in the industry 
itself. Though it may be true that in the course 
of years the Ministry has acquired an intimate 
knowledge of the. capacity and suitability of. 
particular firms for taking part in any such new 
programme, and though the Ministry must 
accept final responsibility for the ultimate 
decision, the advantages of collective consulta- 
tion before that decision is made seem undeni- 
able. Approached individually with a proposal 
that he should undertake a particular part of a 
new programme, a contractor is hardly in a 
position to offer sound reasons why he should or 
should not accept it. Confronted collectively 
with the complete new programme, the industry 
might well offer constructive suggestions which 
would help the Ministry to distribute the work 
to the best advantage. 

From time to time the decision has to be 
taken when and how the change-over is to be 
made from an old to a new type, and in the 
inquiries of previous sessions the loss of output 
from this cause was a frequent subject of 
criticism, especially by the workpeople. In the 
past, the mistake has often been made of trying 
to bring the new type into production before a 
sufficiently advanced stage in its development 
has been reached and when major technical 
difficulties have not yet been overcome. As a 
consequence of this tendency, capacity which 
might have been continued in use for the old 
type has not been fully employed while the 
difficulties with the new type were being solved. 
This problem has been the subject of much 
consideration by the Ministry, and a technique 
has been evolved‘ for minimising the loss of 
production during a change-over. 

Another criticism made in previous sessions 
was that orders were not large enough nor given 
sufficiently in advance to enable manufacturers 
to order supplies of materials and te decide how 
far they should go with the jigging and tooling 
of processes. Your Committee are glad to be 
able to. report that this criticism is no longer 
heard and that manufacturers stated that they 
received their orders sufficiently early to enable 
them to plan ahead and avoid gaps in 
production. . ae 

On the other hand, manufacturers still com- 
plain of the frequency of changes in the monthly 
delivery programme. One firm received as 
many as three different programmes in one week. 
Another, engaged in full production on a well- 
established type, had its programme changed 
seven times in eight months. The introduction 
of modifications, which inevitably delay pro- 





and there may be other reasons to account for 
the rest, but the fact remains that such frequent 
changes, although many are quite small, cannot 
but’ make somewhat more difficult the manu- 
facturer’s task in planning production, and 
particularly the placing of orders with sub- 
contractors. 

In the evidence of previous sessions com- 
plaints were.common. of the frequency with 
which modifications of the type were introduced 
during production. Although there has certainly 
not. been any diminution in the number of 
modifications, this complaint is no longer 
heard. Your Committee consider it necessary, 
however, to refer to’one aspect which has caused 
fsome concern. There has at times been a lack 
of appreciation. of the cumulative effect of a 
number .of modifications, each justifiable in 
itself, upon the performance of the. aeroplane. 
In certain types successive modifications so 
‘increased the weight as seriously to impair the 
efficiency of the machine, and it was not until 


| then that their. total effect was realised and 


action i ; 

One.of the most striking features of the air- 
craft industry is its high degree of dispersal. 
Nineteen main aircraft firms, which in January, 
1938, managed forty-five production units each 
employing more than 100 workpeople, were at 
the feginning of this year managing 323 such 
units. These figures, however, do not indicate 
the full measure of dispersal, since they do not 
include units employing fewer than 100 people. 
Thus, for example, one large group, which con- 
tributes 85 units to the above total, has in, 
‘addition some 265 smaller units under its direct 
control. Stores, administrative offices, and 
design and development departments have been 
pres in the same way. 

t is obvious that dispersal on this scale must 
have serious effects on production. Not only, 
\does the subdivision of productive units lose 
the inherent advantages of large-scale pro- 
duction, but it requires larger managerial staffs 
and makes the task of co-ordinating the flow of 
components, which is already eomplicated by 
extensive sub-contracting, even more difficult. 
To these disadvantages must be added the 
waste of transport. Moreover, many of these 
premises were chosen hurriedly and are 
admittedly unsuitable. The policy of dispersal 
was originally dictated purely by considerations 
of safety, but owing to the steady increase of 
the programme the dispersed units are new: 
needed for the sake of the additional capacity 
they provide. Nevertheless, in view of the fact 
that the De ment no longer insists on so high 
a degree .of dispersal on the grounds of safety, 
your Committee consider that the time has now 
come to review the situation and to consider 
whether it may not be possible to eliminate sonie 
of the more inefficient units and to concentrate 
capacity in fewer, less scattered, and more 
economical units. 


Spares PropuctTion 


The output of spares of all kinds for air- 
frames, engines, undercarriages, and pro- 
pellers, though undoubtedly better than it was, 
is still far from satisfactory. In the past this 
situation has been partly explained by the 
general attitude of the industry towards spares 
production. Managements have felt that they 
received less credit from the Department for 
the production of spares than of complete air- 
eraft. Operational needs and the development 
of the repair and recovery service, particularly 
overseas, have greatly increased the demand for 
spares. Your Committee were assured that 
every effort had been made by the Department 
to impress this urgency upon the industry, and 
there has undoubtedly been an improvement. 
The old feeling has not, however, entirely dis- 
appeared, and your Committee recommend 
that every possible step should be taken to 
remove it. The giving to foremen of a bonus on 
spares production similar to that given on pro- 
duction of complete aircraft may be mentioned 
as one such measure. 

The existence of this psychological brake 
upon spares production prompted the sug- 
gestion which was put forward by some firms, 
that manufacture of spares should. be segre- 





duction, may account for some of these changes, 





gated in separate factories. This suggestion 
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has been considered by the Department and 
rejected as a general policy. 


TECHNICAL EFFICIENCY OF THE AIRCRAFT 
INDUSTRY 


The main sircraft industry, as distinct from 
the ancillary and sub-contracting firms, consists 
of a number of firms of widely differing 
character, organisation, and experience. They 
fall into two broad categories: what may be 
called the professional aircraft firms which were 
engaged in the design and manufacture of air- 
craft and aero-engines before rearmament 
began, and the engineering firms which have 
since been brought into the industry. 

The task of welding this heterogeneous 
collection of units into a single efficient industry 
is naturally not easy. The solution generally 
adopted has been to make the professional firms 
into what are called “‘ parent ’’ firms, responsible 
for design and development and to group 
round them the “non-professional” firms 
(“‘ daughters ’’) as purely manufacturing units. 
This arrangement has obvious advantages. 
The parent should be able to bring its knowledge 
of the peculiar difficulties of aircraft engineering 
to the assistance of the daughters, who should 
be able to contribute from their experience in 
other fields. In practice parent firms supply 
drawings, master jigs, and technicians to super- 
vise the introduction of processes, though there 
have been complaints of inaccurate drawings 
and late information about modifications ; 
but they have not always taken full advantage 
of the production engineering experience of the 
daughter firms. - 

Efficient large-scale production depends on 
the design, which must be both basically and in 
detail easy to produce, and upon the use of the 
best production technique. Improvement in 
design from the point of view of production can 
be gradually brought about. Where necessary, 
design staffs should be strengthened by the 
appointment of draughtsmen with actual experi- 

ence of production engineering. It is essential, 
also, that the “three elements in an aircraft 
designing firm, the design and development 
department, the department responsible for 
planning and methods of production, and the 
actual workshops, should work closely together 
at every stage. To this end it is important that 
these departments should be. within the same 
premises and housed as close to each other as 
possible. This is not always the case. In some 
firms the design and development department 
and the planning department are in different 
places. In one firm at least the former is itself 
dispersed in different places. 

It has been found necessary to take control 
of some of the less efficient firms, and in some 
cases the management has been strengthened by 
the appointment of personnel from outside. 
There are many other firms whose production 
technique needs improvement in greater or less 
degree, to which such drastic methods would 
not be appropriate. Something has been done 
to deal with such cases by the appointment of 
the Production Efficiency Board. This Board 
makes detailed investigations of factories with 
@ view to securing improvements in production 
organisation and in particular to introducing 
improved methods of plant utilisation ; and in 
some of these investigations the staff of the 
Principal Technical Costs Officer’s department 
are employed. The Technical Adviser to the 
Chief Executive, an aeronautical engineer with 
practical experience in the management of an 
aircraft firm, is also available to advise firms on 
production technique. Your Committee con- 
sider, however, that more appointments of this 
latter kind could usefully be made, though 
they recognise that it would involve the with- 
drawal, temporarily at least, of men who are 
now occupying important positions in the 
industry. 

Dissemination of Scientific and Technical 
Information.—On the more strictly scientific 
side there are means whereby information is 
made available to the industry, including the 
publication of scientific papers, the circulation 
of official reports, meetings between scientists 
and representatives of firms to discuss particular 
subjects, and co-operation between research 
associations and manufacturers’ representatives, 





provided to train foremen for higher grades, 


is making large demands for additional labour, 
your Committee found little evidence of actual 
shortage. Some firms stated that they could 
employ many more people, especially on night 
shifts, if their allocation of materials were 
increased, but no firm complained that it was 
unable to carry out its’ present 


a 
into contact with each other at meetings of sub- 
committees of the Aeronautical Research Com- 
mittee and of ‘technical committees of the 
Society of British Aircraft Constructors. Bear- 
ing in mind the limitations upon publication 
which the need for secrecy imposes, there seems 
no reason.to doubt that these arrangements are 
adequate. 

From time to time the criticism is heard that 
aircraft firms do not share the: results of their 
manufacturing experience, or at least do so only 
with reluctance and consequent delay. Your 
Committee have found that firms who are in 
difficulties in regard to any technical problems 
can get the fullest possible help from other 
firms. On the other hand, there is ground for 
the criticism that for reasons of prestige firms 
are reluctant to apply to other firms when they 
are in difficulties. In some cases firms have 
gone on struggling with technical problems 
which they were not capable of solving out of 
their own resources, with the result that pro- 
duction has been delayed. 

Similarly, in regard to the less technical 
problems of aircraft production, it would appear 
that firms are not always ready to profit by the 
experience of others. 
One field where aircraft firms have been slow 
to adopt new methods deserves particular 
mention. Little use has been made so far by 
the aircraft industry of statistical methods of 
quality control. So far as your Committee 
are aware, only one firm has adopted these 
methods in its machine shops, and a consider- 
able saving of materials and labour has resulted. 
The aeronautical industry in this country is 
suffering from an acute shortage of scientific and 
technical men, and there are not enough ade- 
quately qualified men available to maintain the 
industry at the proper level of efficiency. This 
shortage applies also in the whole field of aero- 
nautical research, including the official establish- 
ments, and it has been clear for some time that 
there is more work than can be done by the 
existing personnel. Special measures are there- 
fore necessary. Men of high academic, scientific, 
or technical attainments should not be allowed 
to be absorbed in the Fighting Services, where, 
even when they are employed in technical jobs, 
their qualifications are often much higher than 
is needed. More pre- and post-graduate courses 
in aeronautics are needed at the universities, 
especially in view of the fact that facilities for 
training which were available in the industry in 
peacetime are now used for training R.A.F. 
personnel. Your Committee recommend that 
the appropriate Departments should investigate 
the facilities available for training research 
workers, aeronautical engineers, and other 
technicians in order to determine what action 
is necessary to meet requirements. 

There is a similar shortage of adequately 
qualified staffs in all grades of ent. 
The enormous expansion of the industry has 
entailed the up- ing of large numbers of 
men with relatively little experience, and it is 
freely admitted, by managements that they have 
had to promote many men whom they would 
not normally so promote. Little appears to 
have been done to remedy the deficiency. In 
the case of foremen the situation has been 
worsened by the fact that there is frequently 
reluctance to accept promotion. In a few 
cases, the existence of high piece-rate earnings 
may partly explain this reluctance, but the 
more general reason is undoubtedly simple 
unwillingness to accept responsibility. This is 
not unnatural when it is remembered that rela- 
tively few workmen are of long standing in this 
industry. To remedy these deficiencies your 
Committee recommend, that courses should be 


and that more use should be made’in the 
Ministry of Labour’s courses in foremanship. 


LABOUR 
Although the Ministry of Aircraft Production 


programme 


Ta. 
last year, when the Ministry of Labour With, 
drew for service in the Forces tens of thoysar,, 
of yourg men in semi-skilled cag . 
employers only asked for substitutes for half the 
number withdrawn. The implied redyn 
was doubtless attributable in large measure 4, 
the increasing efficiency of the industry. Noye, 
theless, as the programme mounts and in yigy 
of the possibility of further demands from 
Forces, there can be no doubt that it will 
become increasingly difficult to obtain sufficient 
labour. 

One of the most disturbing features in 
to the supply of labour to the aircraf: ind 
is the high rate of wastage. In the seven weeks 
ended May 14th the average weekly rate of logs 
per thousand operatives employed in the main 
airframe and aero-engine factories was 6-4, Ay 
this rate the aircraft industry in the course of g 
year would lose (and have to replace) a number 
of workpeople equal to one-third of the tota} 
employed. The corresponding figure for fyjj. 
time women is rather higher, 7:2 per thousand, 
Although it is not to be supposed that the 
majority of workers in the aircraft industry are 
constantly changing their jobs, nevertheless the 
dislocation and loss of output caused by an 
annual turnover of 33} per cent., even thoi 
in some factories it may only apply to a rela. 
tively small proportion of workers, must be 
serious. 

In the present general shortage of labour it is 
necessary for firms to éngage persons who for 
one reason or another are not ideally suited for 
the work, and a large proportion of those 
engaged are women, among whom a higher rate 
of wastage is to be expected. Nevertheless, 
your Committee consider that the rate of 
wastage disclosed is greater than it should be 
and that action should be taken by the Ministries 
of Labour and Aircraft Production to reduce it, 
Your Committee attribute this high rate of 
wastage partly to the fact that managements 
are afraid to reject workers submitted by 
Employment Exchanges, lest the Ministry of 
Labour should reduce their quota of sub- 
missions, but principally to that backwardness 
in developing personnél organisations in the 
aircraft industry to which reference was made 
in the Third Report of this session. 

Much public comment has been made upon 

i in the aircraft industry. Your Com- 
mittee have found that excessive earnings are 
almost entirely confined to a few firms, mainly 
in one area, and to certain kinds of occupation 
within those firms. Though, however, the 
excess amounts paid probably do not represent 
so great a sum as is commonly | gone their 
effect on production is serious. Not only do 
excessive wages act as a brake upon output, 
but they make difficult the transference of 
workers to other factories where normal rates 
are current. 

Excessive earnings usually arise from piece 
rates which were fixed before sufficient experi- 
ence had been gained of the job to determine a 
fair price, and these rates cannot be varied except 
by agreement between the workers and the 
employers. In some cases they have been 
reduced at the request of the workers with 
resulting increases in output. _ 

Workers compulsorily transferred from a 
highly paid to a less highly paid job not only 
suffer a loss of earnings, but have also to pay 
income tax at the rate appropriate to their 
former job. In some cases this imposes serious 
hardship and makes transference even more 
difficult. For this reason your Committee 
welcome the Government’s undertaking to give 
further consideration to the devising of a scheme 
to enable workpeople to pay income tax on 
their current earnings. 








A Brivce Nor To se Scrarrep.—The Indiana 
State Highway Commission has decided not to dis- 
mantle an historic covered bridge over Flat Rock 
River near Rushville, Ind., U.S.A. This excellent 
example of pioneer bridge construction will become 
the central feature of a roadside park, plans for 
which are now being prepared for the Commission’s 
approval. This bridge, in disuse since being 
replaced by a new structure in 1941, is regarded as 
one of the best examples of the many covered 
bridges erected throughout Central Indiana by the 








and workers in particular fields are brought 


through lack of labour. It is significant. that 
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Steering Experiments* 

By R. w. L. GAWN,f R.C.N.C., Member of Council 
(Continued from page 136, August 13th) 


ArproxIMaATE FormouLta@ For Norma 
Force AND ToRQUE ON A RUDDER 


In view of the sensitive variation both of 
force and to a less extent of centre of 

with aspect ratio, it is to be expected 

that small changes in rudder shape may produce 
“mificant changes in rudder force and torque. 
For example, the lift coefficient of the 1} to 1 
eliptical plane at 35 deg. is 16 per cent. greater 
than that of the circular plane. This adds to 
the difficulty of estimating the force and torque, 
icularly for @ gnomon-shaped rudder, as 

in Fig. 10, such as is frequently fitted on the 
middle line of H.M. ships. The upper portion 
of the rudder is subject to flow conditions 
materially different from the lower portion 
observing that the leading edge of the latter 
when turning is well clear of the hull, whereas 
that of the upper portion is immediately behind 
the deadwood or fin. Thus any formula should 
only be regarded as approximately valid, and 
ghould include correction factors for the different 
stern and rudder arrangements. An average 
of the results of experiments on a number of 
palanced rudders fitted on the middle line of 
twin or quadruple-screw warship models shows 
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that the normal rudder force both when ship 
is moving ahead and also moving astern is 
given approximately by the expression P/A V* 6 
=0-03 in pounds feet seconds and degree units. 
This applies explicitly at angles of about 35 deg. 
For angles less than 20 deg. to 25 deg. the coeffi- 
cient may be increased to about 0-035. The 


* normal force coefficient is generally greater in 


a fine ship, such as @ cruiser, compared with a 
ship of greater displacement in relation to the 
length, such as a bgttleship, presumably on 
account of greater wake, the range of coefficient 
generally being comprised within 0-026 and 
0-032. In ships fitted with twin rudders behind 
wing propellers, the coefficient may be as large 
as 0-041 in ahead motion and 0-037 in astern 
motion. 

One conventional method of estimating the 
centre of pressure of a rudder is to divide the 
outline into horizontal strips and take the centre 
of pressure of each strip as three-eighths of 
the width of the strip from the leading edge if 
behind a deadwood or fin and one-third of the 
width if in the clear, and obtain the centre of 
pressure of the rudder by integration. This 
simple rule is fairly well supported by the plane 
experiments, but must be applied with reserve 
to rudders, because of the proximity of hull and 
propellers, and effect of shape of rudder outline 
and sections. 

Combining the above expression for normal 
rudder force with the strip rule for centre of 
pressure at 36 deg. astern, and taking an average 
of the various model results, it appears that the 
strip centre of pressure should be generally 
closer to the after edge of rudder than given 


* Institution of Naval Architects, April 15th.—Slightly 
abridged, 
7” T Supetieteniant, Admiralty Experiment Works, 
aslar, 





by the one-third rule, 0-31 being a fair approxi- 
mation, observing, however, that variations in 
the position of the centre of pressure from about 
0-25 to 0-38 of the strip have been found in 
rather special cases. 

It is difficult to obtain a reliable estimate of 
ahead torque of balanced rudders by formule 
on account of the refinement with which it is 
necessary to estimate the centre of pressure 
due to its proximjty to the rudder axis. For 
example, the normal rudder force at full speed 
for a large ship may well be of the order of 400 
tons, and the centre of pressure at 35 deg. 
within about lft. of the axis. A difference of 
6in. in locating centre of pressure would result 
in an error in torque estimate of 200 tons-feet, 
which may amount to 25 per cent. of the capa- 
city of the steering gear and yet be represented 
only by the comparatively small change of 
0-375 to 0-35 in the strip distance abaft the 
leading edge. Model experiment results indi- 
cate that the centre of pressure in ahead motion 
is generally further forward than that obtained 
by applying the three-eighths plus one-third strip 
rule, 0-35 and 0-31 being regarded as strip 
distances giving a close approach to the 
measured torque. Estimates of ahead torque 
of balanced rudders are not required with great 
accuracy in most.classes of ship, since the astern 
torque is much greater. If, however, the rudder 
is fairly quickly moved from ‘amidships to port 
and then to starboard, there is a building up of 
ram pressure and a fairly rapid change of con- 
ditions from gear driving rudder to rudder 
driving gear, and so on, which results in 
increased torque. Model experiments show 
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Model W 
Fic. 19—Initial Ship-Turning Moment Coefficient 


that rapid movements of rudder may increase 
the maximum torque in ahead motion by 20 per 
cent. or more, as compared with the torque 
obtained on a straight course. 

It is rather surprising that estimates of 
centre of pressure by the three-eighth and one- 
third strip rules in association with the old 
empirical formula for normal force, namely, 
1-12 A V® sin 6 referred to in § 5 often give 
rudder torques fairly well in keeping with 
model experiments and ship trials. This is 
fortuitious, and many estimates on this basis 
have been found to be very unreliable. 


§ 9. Iyrriat Sare-Turninec MomENtT 


The force on the rudder when angled, com- 
bined with the consequential médification of the 
flow around the hull, gives rise to reactions on 
the hull, the transverse components of which 
are measured in the model experiments at two 
points, one at the fore end and one at the after 
end, in. the manner described in §4. These 
forces can be represented as a resultant trans- 
verse force at the centre of gravity and a 
couple, the latter being the initial moment 
tending to turn the ship model off her course. 
For comparison with other designs, this 
moment is conveniently expressed as a coeffi- 
cient. The transverse component at the after 
end is in the same direction as the rudder force, 
but the reaction on the fore end is generally in 
the opposite direction. The moment is not 





only a measure of the initial tendency to turn, 
since with the same hull but with different 


rudders it gives a qualitative indication of the 
size of the turning path by inference in certain 
cases, but changes in the hull shape, particu- 
larly of the profile aft, introduce other factors 
of importance which will modify the turning 
path, but may not sensibly influence the initial 
ship-turning moment. experiment is 
readily and quickly completed with simple 
apparatus, and affords a basis for comparing 
different designs, including effect of propellers 
on turning. Consideration of the slope of the 
initial ship-turning moment curve at low angles 
of rudder affords information of relevance as 
to course keeping, but in designs where there 
is reason to suppose that further investigation 
is necessary it is usual either to tow the model 
complete with rudder on a long line or to arrange 
for the model to be freely self-propelled. The 
behaviour is noted, including the distance 
travelled before the model leaves a straight 
course. 

The variation of initial ship-turning moment 
with angle of rudder for the quadruple-screw 
warship model Y is shown in Fig. 18, both for 
ahead and astern motion, together with the 
turning moment due to the transverse com- 
ponent of the rudder force.. These curves should 
be considered in conjunction with the rudder 
force coefficient curves in Fig. 3 and rudder 
torque and centre of pressure curves in Fig. 12, 
which are obtained from tests on the same 
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Destroyer Model 
Fic. 20—Initial Ship-Turning Moment Coefficient 


model. At full speed ahead the initial ship- 
turning moment curve is of the same character 
as the moment due to rudder force, but the 
magnitude of the former is considerably greater, 
the excess being 32 per cent. at 35 deg. in the 
specific example. This is a measure of the extra 
turning effort resulting from the forces on the 
ship’s hull induced by putting the rudder over 
to an angle. While these curves are typical 
of warships in general, the magnitude of the 
initial ship-turning moment coefficient is subject 
to some variation in different types of ship. 
Fig 19 shows curves of initial ship-turning 
moment coefficient for model W. Rudder fores 
coefficient curves for this model were included 
in Fig. 3. This model is of a triple-screw war- 
ship with a middle line gnomon rudder behind 
the centre screw. ‘The turning moment is 
increased substantially by the propeller race 
impinging on the rudder, the addition being 
about 65 per cent. compared with only a few 
per cent. increase due to the propeller race 
effect on a middle line rudder of a quadruple- 
screw ship, such as model Y. There is also an 
increase of 50 ‘per cent. in initial ship-turning 
moment coefficient for model W, due to induced 
reaction from the hull, and in the upshot, 
although the coefficient for model W without 
screws is substantially less than that of model Y, 
it is greater when propellers are working. An 
interesting feature is that the turning moment 
for model W to port is greater than to star- 
board. This indicates the effect of screw race 
on fin and rudder andthe necessity of small 
correcting rudder angle in order to maintain 
course against the turning effect. of the propeller 
which in this model was left-handed.. Fig. 18 





also shows that the initial turning moment 
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coefficient when model Y is proceeding astern 
is only about half that for ahead motion, a 


result fully consistent with the larger turning | Req 


circle (see § 12), and the reduction in induced 
on the hull when proceeding astern. 
In fact, the initial rudder-turning moment 
astern is appreciably greater than the initial 
ship-turning moment astern. 
Fig. 20 indicates a similar set of curves 
deduced from experiments on the destroyer 
model. The initial ship-turning moment curve 
at full speed indicates marked “ burbling ” as 
with the normal rudder force curves in Fig. 4, 
although the angle for the former is slightly less 
than for the latter. There is also some falling- 
off in the turning moment curve at cruising 
speed, but the phenomenon is neither so pro- 
nounced nor so critical as at full speed. A note- 
‘ worthy feature is that the turning moment on 
the ship is less than that due tothe foree on the 
rudder, whereas in other ships the turning 
moment is greatly augmented by hull reaction. 
This may be associated with the “ flat” stern 
of destroyers and the absence of deadwood or 
fin reaction. Possibly there is a cross flow when 
the rudder is put over, which creates a suction 
opposing the turn. A feature of possible influ- 
ence on the “ burbling”’ is that the effective 
aspect ratio of the rudder is probably greater 
than the geometrical, due to “reflection” in 
the “flat”? stern. Model experiments show 
that the “‘ burbling ” can be controlled to some 
extent by modification of shape and size of 
rudder ; for example, decrease in aspect ratio 
of rudder leads to some improvement, but 
“burbling”’ is still very pronounced. This 
phenomenon has @ ing on certain critical 
changes in the turning path of destroyers with 
speed and angle of rudder, which will be con- 
sidered in Part II in connection with self- 
propelled model-turning, experiments. 
Results with different rudders fitted to model 
Y give an indication of the use of this type of 
experiment. One rudder was of 40 per cent. 
greater area than the other rudder, with conse- 
quential alterations to the stern profile of the 
hull. The rudder force coefficient of the 
enlarged rudder was about 7 per cent. greater 
than that of the smaller rudder, but the initial 
ship-turning moment coefficient was 4 per cent. 
less and only 38 per cent. greater than that 
due to the rudder force alone, compared with 
53 per cent. for the smaller rudder. Thus the 
absolute rudder force was 47 per cent. greater, 
but the absolute initial turnmg moment was 
only 36 per cent. greater with the enlarged 
rudder. Turning circle results for the model 
fitted with different rudders given in § 12.(b) 
show that the reduction in size of turning path 
with the enlarged rudder is by no means strik- 
ing, despite the greater extent to which dead- 
wood is necessarily cut away when the larger 
rudder is fitted. This indicates the necessity of 
compromise between good course keeping and 
small turning circle. In considering the results 
with the enlarged rudder, regard must also be 
paid to the rudder torque which at full speed 
astern is 80 per cent. in excess of that on the 
smaller rudder. At full ahead the torque 
was negligible with the smaller rudder, but was 
found to be appreciable for the larger rudder. 


§ 10. Free Turnine MopeEts 

In order that a warship may have good 
mancuvring qualities combined with good 
directional stability at all speeds, with a margin 
to allow for the effect of wind and weather, a 
compromise is necessary, as with many other 
factors of ship design, For example, good 
course keeping is favoured by « fair amount of 
deadwood aft and a large rudder, but in order 
to reduce the size of the turning circle it is 
necessary to reduce the resistance of the hull to 
turning, which entails cutting away a large 
portion of the deadwood. Further, there is an 
optimum size and shape of rudder for good 
initial steering qualities which may not give the 
smallest turning path. 

The ideal experiment for investigating the 
various features of steering is to test a free, 
self-propelled model. _An experiment of .this 
type can be carried out in the open experiment 
tank, as in reference 11,* but the size of model 


- * «Model Steering Tests,” L. F. Hewins and W. P. 





is restricted by the width of the tank, more 
scope being afforded by a steering tank. 
uirements for the latter were discussed as 
far back as 1910 by the then Director of Naval 
Construction, Sir Philip Watts, consideration 
being given to a circular tank. Steering tanks 
have been established in a few countries, but 
while the idea has not been followed up by the 
Admiralty, the possibilities of free turning 
models have not been lost sight of, some models 
having been tested by the Admiralty Experi- 
ment Works, Haslar, in a convenient waterway. 
A description of some of the experiments and 
results obtained, including a comparison with 
ship trials, is deferred until Part II of this paper. 


§ 11. Dums Turnine MopELs 


A complete test of a free, self-propelled model 
as referred to in the previous paragraph, cover- 
ing a range of conditions and modifications, 
obviously calls for the allocation of a large staff 
over @ fairly long period of time. So far the 
facilities.available have not been such that the 
tests could be placed on a routine basis, but each 
investigation has been regarded not only as a 
current design problem, but also as an ad hoc 
research, relevant to the class of ship of which 
the model is a type.’ It has been necessary to 
devise a more ready means of investigating the 
steering problem in the early stages of a design 
in order to obtain @ quick estimate of turning 
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Fic. 21—Diagr tie Arr t of Dumb Model 


co 


qualities and of the modifications to the hull 
and rudder which may be necessary for improve- 
ment. 

The facilities afforded by the completion of 
the large tank at Haslar enabled the technique 
of rudder torque, force, and turning moment 
measurements to be improved and put on a 
routine basis for current designs. © com- 
paratively large width of waterway of 40ft. 
ested possibilities of experiments on free 
models provided the size of the model was so 
restricted that the turning diameter was well 
within the tank width. The is to 
make a small model, about 6ft. to 7ft. long, of, 
paraffin wax, and ballast it to the requisite 
displacement and radius of gyration corre- 
sponding to the weight distribution of the ship. 
The model is towed from a trigger release gear 
on the port side of the experiment carriage, on 
a straight course with the rudder set to the 
desired angle. ‘When the carriage attains the 
prescribed corresponding speed, the model is 
released and so turns off the straight course 
under its own momentum. The carriage is 
stopped at a convenient position in order that 
the path of the model can be observed from 
sights.on the carriage, the transfer being read 
after turning through eight points and sixteen 
points respectively, the time being also noted. 
Advance is taken by an observer on shore. 
The method has been elaborated to obtain the 
complete path by noting the passage of the 
model over a network of cartesian co-ordinates 
arranged in a horizontal plane on the base 
of the carriage. This refinement is seldom found 
necessary for the type of information required 
from this test. The arrangements for the experi- 
ments are indicated in Fig. 21. 

Obviously, conditions of experiments with 








iteering 
Roop, 8.N.A.M.E., 1931, 


@ small dumb model differ from those of a ship 


a q 
when tyrning, in. several fundamental 
In the first place, propulsive machinery jg 
fitted to the model, so that its speed ne 
sively declines when turning, at a greater 
sponding rate than’in the ship. The 
sponding rudder force in the model be 
less than in the ship, owing to tho larger fi, 
tional wake of the small model. Moreover 
augmented force on the rudder dué to the 
race is completely absent in the model, On the 
other hand, the model has the adv 
starting to turn with the rudder over to 
prescribed angle. Since the forces on 
and ship when turning may be expected to be 
approximately proportional to the square o 
the speed over a wide range of conditions, jt a 
reasonable to infer that variation of 
will not greatly affect the turning path of , 
ship. This is found to be the case for 
types of H.M. ships, a particular exception being 
fast ships, such as destroyers, and to @ leg 
extent cruisers. The speed of the dumb modg 
noticeably declines after eight points hays 
been turned through, and many models, par. 
ticularly if of full form, only complete the lag 
portion of a sixteen-point turn at very sloy 

, the aver corresponding speed bej 

less than half that of the ship over sixteen 
points, but the difference in speed of an eight. 








point turn is not so marked. Surface tensign 
effects might also conceivably influence the 
results, especially during 
the concluding portion 
of a sixteen-point tur, 
One apprehension when 
the experiments were 
first undertaken was the 
possibility of a caprici. 
ous element in the 
. Tesults comparable with 
that obtained in resist. 
ance experiments, owing 
to the small size and 
speed of the model, 
Occasionally differences 
in tactical diameter 
have been recorded of 
the order of 1 or 2 per 
cent. when 2 model has 
been tested on different 
days, and in one extreme 
case experiments on 
consecutive days gave 
results differing by 6 
per cent. In order to 
ensure the comparative value of the results, 
it is the practice generally to arrange at least 
four, and if necessary more, turns for each dis- 
placement, speed, and rudder angle, two turns 
to port and two turns to starboard for each 
condition. If the investigation includes modifi- 
cations of the hull or rudder and so. extends 
over more than one day, the precaution is taken 
of carrying out repeat experiments with a 
standard condition of the model to check the 
consistency of the results on each day. It 
might be e 
that the tactical diameter of the model would 
be co; ingly greater than in the ship, 
and this is found to be so for moderate speeds— 
say, up to 25 knots—but at greater speeds the 
corresponding diameter is often less than that 
of the ship. An average of the experiment 
results to date on models of ships, for which 
results for circle trials are available, 
indicates that the tactical diameter and transfer 
at eight points of the model to scale are greater 
than for the ship, but the advance is less. The 
average percentage difference is about 10 per 
cent., but greater differences have been found 
in individual comparisons, while in some classes 
of ship the agreement with the. model is very 
close. It seems probable that the turning path 
characteristics of the model are subject to 
individual correction factors appropriate to the 
class of ship. Full information as to this will 
not be available until conditions admit of the 
complete series of trials being carried out on 
ships before commissioning. Possibly the wide 
difference in steering qualities. between the 
diverse types of vessel—e.g., tactical diameter 
ranges from 2} to 7} lengths generally—lead 
to differences in correction factor between the 
models and the corresponding ships. An 
extreme case of difference between dumb model 
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is found in 


_ and tg tho turning path characteristics of the} is 
20 rrected for scale agree with those for | serve 










orn within 5 per cent. ‘At full speed the | molybdenum 

ship tactical diameter is nearly twice the model |rods and eoupl 

igctical diameter to scale. It is also nearly | 

twice the ship tactical diameter at low speed, | ten 

tho vari tion both with speed and rudder angle 

peing rather critical, as might be inferred from 

59. This will be urther discussed in Part IL. | oy 

The primary object of the tests is to afford | Cylinders, centre to centre 
tive estimates in the early stages of 


eee to modifications to hull and rudder 


os in the most satisfactory turning qualities | Tender wheels 


Rigid wheel base ... 
Engine wheel base 


relation to other requirements of the design. 
i .e, it may be stated that modifica- 


diameter by about 12 per cent. Similar modifi- 
cations embodied ‘in later ships of the class 

in an improvement in turning qualities 
4 with earlier ships of the class, pre- 


ord with the model predictions. 
(To be continued) 
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American Engineering News |* 


Design of War Buildings 


Special conditions of usage and shortage F 
pecitpural materials have led to radical amemetees 
in the design of the thousands of 
new industrial and Army buildings constructed 
in the United States during 1942. Such con- 


ii ised, but without 
aetual supply was relatively smal 


£1,500,000,000. Steel 
iberall much effect, since the 
1. Foundation 


was minimised in many cases, since the 


work 
ive life of the structures was mainly 
about five years eavier floors were 
and crushed | t! 


stone conn) 


walls and columns, & 24in. thickness being 
in some Cases, and steel reinforcement minimi 
or omitted. A 
covering 


concrete roof, with arches of 38ft. span springing 
Framing 


from columns spaced 30ft. apart. 
ast concrete columns, i 


the entire construction and for roofs 
framing. Built-up 
conspicuous ; beams, 
10ft. long, were composed 
ther with casein glue, 
and 175ft. radius were similarly com! 

of pieces 2in. by 6in. and 6in. by 12in. 


nated wood arches were also used, 55ft. 
and 66ft. rise, especially for hangars and dri 
halls. Plywood girders and rigid-frame struc- 
tures were also used. Some hangars were built t 
span, 140ft, rise, 
either placed on columns or springing from the 
floor level. Walls of glass block construction 
both of 


d multiple-storey design, some- 


with timber arches of 246ft. 


were features of & number of buildings, 


one-storey ni 
times forming over 50 per cent. of the wall) to ™ 
area. Some were built of steel arches tiona 


of 330ft. span and 185ft. rise, springing from 
connected 


the floor level and having their ends 
by tie rods beneath the floor. 


New Eight-Coupled Locomotives 


To handle the enormous war traffic on | 1500 of bit 


American railways numbers of 


locomotives are being built and put in service, | mixtures. 
ordinary types, but also many of the 
articulated or “ Mallet ” type. Among the 
4-8-4 class for 
the St. Louis 
are all| 194 


+ one lot, for 


mainly of 


former are several engines of the 
fast and heavy train services On 
and San Francisco Railway. They 
identical, -with the ane that | 


stoker engine on the 4 
y welded, and with flexible 


the taper typ® largel 
stay bolts in the fire-box. and com 
chamber. A. cast 
and the 74in. 





destroyer tests. At centres, of dise type- Forced 
used on the running gear 
Forged manganese- 
for the connecting- 
ing rods. Piston valves 
haerts valve gear. Lar 
-wheel bogies. Follow- 


the driving wheels. 





worked by, Walse 
ders are carried on six 
the main dimensions :— 
minute of gas from the dust 
other hand, the many troubles originating at 
the tapping hole indicate t 
more intensive study. 
development so far has been 
of clay guns of high capacity and efficiency. 
Ores brought down from the Lake Superior 


mines reached 


Weight on drivers... 


Heating surface, total ... 
Superheating surface ... 


American Roads and Traffic 
Restrictions on the 
and use of motor vehicles, 


on rubber, tyres, 
ined in causing @ mar 


manufacture, sale, 
together with 


travel, have all comb 
reduction of traffic on 


losses month by 
hs of 1942 the vol 
during the same 
his Government 


by heavy rolling. The edges | For the last six mont 


pacted a 
of these floors were thickened to support the 
used 
ing the needs of highway transport for war 


one-storey oil engine plant | meet 
, including the P 


ng 80 acres had & thin multiple-arch 
Tante and Army|gainst the fin. web plate. The tw 


, and and Navy est 


prec beams, 
floor slabs has also been used. Timber framing 
ted scale, both for 
on concrete 
beams and arches were crossings, 
din. by 35in. section and 
of lin. timbers put 
and arches of 160ft. 


secondary or farm 
0 miles in the 
at both road-railway 


2116 miles of 


é ds, and 719 miles | brackets outside of the girders the 
in various nati national forests, and | 24ft. roadways, separated by @ 4ft. 
er the Federal Government. | kerb, and two 4ft. si 


han 237 road-rail level crossings | of the concrete piers 


£40,000,000 for the const 
and Navy camps 
fence industries, 
| funds were provided 


the construction 


of activity was 
irfields established 


the numerous 41 


ment concrete, 36 


1671 miles of ce 
6 of bituminous 


, 
dam,. Tue UTiisaTION OF Sma COALs. 


1, and 1000 miles of sand-clay | Coal Utilisation 


Blast-Furnaces in the United States 


number in 1941, draw attention 

70,500,000 tons. 
ty new furnaces support and approval of ° y 

mittee, There will be three sessions, at which the 

i will be “ Utilisation of 

ies,” “* Utilisation of Fuels of 


56,000,000 by the same 
imate for 1943 is 
Early in 1943 there 
construction, and 
habilitated. Excepti 
nstruction and 
ime from mont 


vs subjects to be 
ouinlly sonyid an ‘Small Coals and Slurries 
‘High ‘Inert Contertt,” and “The Upgrading of 

A furnace put| Fuels.” Full particulars will be sent on application 
tary, B.C.U.R.A., Rickett 


building or enlarging 
facilities. Conditioning or drying the 


air blast is also on the increase. The first all- 
welded blast-furnace has been blown in, after 


catcher. On the 
at this feature needs 


Its principal recent 
in the introduction 


the record total of 92,000,000 


high-grade concentrates. Open pit mines are 
in the majority, with modernised equipment for 
excavating, handling, and transporting. There 
has been much improvement in new and rebuilt 
coke oven plants, including wider use of electric 


ipitation to ‘maintain fuel gas lines clean. 


With blast-furnace gas of 80 to 90 B.Th.U. it 


to enrich it with oven gas for @ 


is necessary 
rapid rate of coking, and one development is the 


use of refinery gas of 1800 B.Th.U. with the 
oven gas. 
Long Plate Girder Bridge Spans 

A striking feature in the new highway 
bridge over the Connecticut River at Hartford 
is in its continuous plate girders, 840ft. long, 
covering three spans of 270ft., 300ft., and 270ft. 


ked |The channel span of 300ft. is the largest plate 


girder span in the country. Four-span con- 
tinuous girders are used also in one of the 
a the individual spans being 125ft. 
and 150ft. long, aggregating 1100ft. Simple 
plate girders are on the other approach of about 


2000ft., these spans ranging from 70ft. to 110ft. 
i rders are 17ft. deep for 


The great main 

length of 120ft. over the two middle piers, then 
decreasing to 1lft. 6in. They are of silicon 
steele Each chord. or boom consists of two 


side plates, 2ft. deep, and four Sin. by 8in. 
j channel section with its base 


40ft.. between centres and 
transverse girders, 5ft. deep, 

ix lines of longitudinal rolled steel 
I beams.. On these beams is laid @ 6in. by 6in. 


and road-road | steel grid, 34in. deep, filled with or embedded 
roads, | inthe concrete deck slab. With 10ft. cantilever 


re are two 
central 
dewalks. The foundations 
are 14}in. steel H piles, 
30ft. to 100ft. long, spliced by welding where 


gradient separa- 
d 582 level crossings | necessary. Erection was carried on by semi- 
with girders handled in 


or other devices. 
$70,000,000, of |lengths of 78ft. to 126ft. and supported by 


per cent.—| intermediate steel towers or bents, 
e . the| one length of girder canti 
about | cides of the piet its ends were then supported 
of new roads|on the temporary 
nd reservations and | another length of girder was cantilevered. The 
in most cases addi- | placing of the girders 
local organisations] or A-frame t 
Another line| and having @ 100ft. jib, which 
of roads to| girder sections delivered on barges. 
ughout 
included 
6 of bitumin- |. 


cantilever system, 
levered out from both 
steel towers, from which 
was handled by @ stiff-leg 


raveller mounted_on the structure 
picked up the 


























—The British 
Research Association is arranging @ 


conference on November 10th and 11 
the problems related to the utilisation of small coals. 


It is known that a great body of valuable experience 


on the subject exists in the country, 


‘on to the most practical and effective 
‘methods of utilisation. The conference 
iency Com- 





enlargement and re 


steel frame carries the boiler out of 
in after only twenty-one da: 


driving wheels have cast steel whi 












th to discuss 


; aa and it is hoped, 
furnaces in operation in | by means of the conference, to make this experience 
60,000,000 net tons, a8 |available to those co and by discussion to 


has the full 
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PROFESSIONAL ENGINEERS 


THE world is hearing a great deal about 
the so-called “ working classes” of- society. 
Their welfare is a prime preoccupation of 
economists. All Governments are concern- 
‘ ing themselves with measures for improving 
their health, increasing their education, 
ensuring employment for them, and removing 
from their shoulders responsibilities and 
anxieties. Whether all this is really for 
the best is a sociological question that is 
more likely to be answered by posterity 
than by the arguments of philosophy. 
Our concern at the moment is not with it, 
but with a correlated problem that is receiv- 
ing far less sympathetic attention. Broadly 
speaking, there are, in peace, some fifteen 
million artisans or manual workpeople 
—male and female—in the United Kingdom. 


That leaves about thirty million non- 
artisans, of whom twenty million, say, are 

children and juveniles. Of the ten million 
that remain one-half, or thereabouts, are 
housewives or engaged in household duties, 
leaving, after allowing a little for “‘ termino- 
logical inexactitude,” some five million for 
the thousand and one occupations which 
are required by a society in a high 
state of civilisation. If we deduct from 
these the “upper ten thousand” there 
remains the great middle-class with its 
subdivisions into upper and lower. It is 
by this class that the bulk of the taxes are 
‘paid, directly and indirectly, and it is to this 
class that by far and away the largest number 
of great thinkers and organisers belong. 
From it are drawn directors and managers of 
industry, as well as those engaged in pro- 
fessional occupations. It may be said, in fact, 
that the middle class is the brains and enter- 
prise of society. But principalities and 
powers have rarely shown any interest in it 


“S!save as a milch cow, whilst it has often 


been anathematised and even murdered by 
the working classes under the hated epithet of 
“* bourgeoisie.” 

It is to this often maligned class that 
professional engineers belong, and there 
is unquestionably a growing demand, 
particularly amongst younger men, that they 
should be represented by some corporate 
organisation that would watch over their 
interests, and save them from the neglect 
and indifference of the powers that be. 
The position is one of some delicacy. 
The great institutions can do little to help 
them. By tradition and by the terms 
of their charters they are required to restrict 
their energies strictly to the dissemination 
and advancement of scientific and technical 

knowledge. They may not concern them- 
selves with anything that touches upon the 
remuneration of engineers or upon other 
matters associated with the conditions of 
their employment. Powerful as they might 
be in approaching the Government, or some 
lesser authority, on purely technical or 
scientific subjects, it would be outside their 
province to concern themselves in any way 
with the sociological problems of professional 
engineers. So conscientiously have they 
adhered to their established position that 
when the Engineers’ Guild was founded some 
years before the war, they refused to give it 
their official countenance, although the indi- 
vidual sympathy of some of the members in 
office was not withheld. One of their major 
objections was that any organisation of the 
kind would inevitably acquire a savour of 
trade unionism and, stoutly as the Guild 
might protest that it was not, and had not 
the slightest intention of being a trade union, 
the fear was enough to alienate the good 
wishes of the institutions. Is, we may ask, 
this a case of giving a dog a bad name and 
hanging him? With the increase of co- 
operative activities much that is done under 
the name of trade unionism must be done 
by associations that do not represent trades 
and that could not and would not desire to 
employ some of the practices of trade 
unions. If engineers could borrow from the 
medical profession—which has its British 
Medical Association—some such title as the 
British Association of Professional Engi- 
neers, the attitude of the great institutions 


—— 


Views have changed so greatly within th. _ 
are|last few years that what would once hay 


just as likely to be regarded as not 9 
proper and desirable, but essential, Many 
of those who were brought up in PM 
old school will still oppose a ¢ 
from traditional practice, but the yo 
engineers will see the world in the ligh 
of their own day and will wish 4 
accommodate themselves to the environment 
of their era. 
certainty that they will insist on the forma. 
tion of some organisation, be it the Engineery 
Guild or another—see a letter in oy 
correspondence columns this weck—tha 
will attend to aspects of their professiona| 
life which fall outside the proper scope 
of the chartered institutions. May wo 
suggest to the great institutions that they 
would do well to assist by sympathy and 
advice in the building up of an association 
whose work would not compete with theirs jp 
any respect, but would be complementary to 
it ? 


Rivers Administration 


Last week there was issued the Third 
Report of the Central Advisory Water Com. 
mittee to the Minister of Health and the 
Minister of Agriculture and Fisheries. That 
Committee was asked to consider as part of 
its review of questions relating to the con. 
servation and allocation.of water resources, 
“whether measures were required for the 
co-ordination of the various interests and, in 
particular, whether it was desirable, and, if 
80, feasible to constitute new river authorities, 
which would be vested with the responsi- 
bility for all or some of the functions exer. 
cised by the existing bodies for river control.” 
This Third Report is concerned with the 
answer to that question. The Committee 
has come to the conclusion that “ it is desir- 
able that the number of authorities should be 
greatly reduced,” and recommends “ that 
this should be achieved by the formation of 
new River Boards.”” These Boards would be 
made ‘“‘ solely responsible for the duties now 
carried out by Catchment and Fishery 
Boards and for the administration of the 
Rivers Pollution Prevention Acts and... 
given specific duty in relation to the con- 
servation of water in their areas.” The new 
Boards would have the additional power, 
subject to certain safeguards, to apply to the 
Ministries concerned for the transfer to them 
of the control of navigation and port and 
labour undertakings if they considered it 
necessary to have such control. 

The administration of rivers at the present 
time is a matter of considerable complexity. 
An illuminating table in the report gives 
certain particulars, in relation to % number 
of rivers, of the various authorities concerned 
with drainage, fisheries, pollution, navigation, 
harbours, &c., and of the authorities and 
towns abstracting water or discharging 
sewage into the rivers. Asan example, the 
case of the Yorkshire Ouse may be taken. 
Land drainage is in the hands of the Catch- 
ment Board and fifty-eight internal drainage 
boards; no less than 129 authorities are 
concerned with the prevention of poliution ; 
six authorities abstract water and eight large 
towns discharge sewage effluents; in addi- 
tion, there are several inland navigation and 








might be modified. 


port authorities concerned with the river. 
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———— 
It is not surprising, therefore, to read in the 
report that the Committee considers that 
“the existing system of river control is 
nerally inadequate and sometimes wasteful, 
jnasmuch as there is considerable over- 
lapping of functions, the framework of the 
system does not allow of a co-ordinated 
licy which will ensure that the rivers of 
the country are developed and used to the 
pest advantage, and there is sometimes failure 
to administer the law, due partly to the 
unsatisfactory boundaries of the existing 
administrative areas and partly to the multi- 
plicity of the authorities concerned.” The 
principal defect is considered to be, not the 
overlapping of functions nor the possibility 
of conflict of interests, but the lack of a 
single body capable of co-ordinating the 
interests and weighing all questions affecting 
the river. Much of the report is therefore 
concerned with the discussion as to what 
powers should be transferred to the proposed 
River Boards, methods of finance, and repre- 
sentation of affected interests upon them. 
It will be seen that engineers are not 
directly concerned in the problem discussed 
in the report. Industry, it is true, as pointed 


out to the Committee by the F.B.I., “ had]. 


little to gain and might indeed have some- 
thing to fear” from the setting up of the 
new Boards; and engineers concerned with 
river works of one kind or another might 
justifiably hope that new Boards, more 
powerful financially and otherwise, might be 
more capable of putting in hand major works 
of river improvement. But the problem con- 
sidered by the Committee is administrative 
rather than technical. No changes of the 
basic laws affecting rivers are contemplated, 
but: only of the bodies administering them. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondente) 





FEDERATION OF ENGINEERING 
SOCIETIES 
Sir,—The fact that one of the editorials in 
your issue of July 30th deals with Mr. 
Crampton’s paper on the “ Federation of the 


' Professions” indicates that this subject is of 


paramount importance and consequently you 
may. allow some further comment. Naturally 
enough, you do not encourage British engineers 
to follow the Fascist example which Mr. 
Crampton unfortunately puts forward, and you 
support the idea of engineers finding their own 
solutions to the problem. 

The problem, however, as posed by Mr. 
Crampton, is based on the situation in this 
country described by the Webbs, writing in 
1920, when very few members of the brain- 
working professions were organised in trade 
unions. 

Since then, of course, there have been many 
changes beside the rise and fall of the Italian 
Corporative State. The engineer or scientist 
has become more an employee and less an inde- 
pendent practitioner, which has resulted in the 
establishment and rapid growth of professional 
trade unions. The outstanding example is 
the Association of Seientific Workers, which 
includes engineers, scientists of all kinds in its 
ranks, and which has a membership of over 
11,000 at the present time. This body, designed 
essentially to safeguard the economic interests 
of its members, also aims at raising the social 
consciousness of the scientist and, technician. 
In furtherance of this aim it brings together in 
‘““eommon national assembly” repre 


one 








sentatives of professions as widely apart as 
electrical engineers and biologists. 

It may be argued that the conflicts which 
have arisen between the various institutions 
have been due to the conflict of the economic 
interests of the members. Since there are now 
organisations to deal with such problems as 
salaries and conditions of employment there is 
no longer any excuse for the internecine 
struggles between rival societies, and they can 
come together to discuss technical matters 
quite objectively, knowing that the question of 
salary and status can be fought out elsewhere. 

The Italian Corporate State has been 
smashed and Italian engineers will have the 
opportunity of finding their own solutions to 
the problems which inevitably arise. : 

It is clear that engineers in this country, 
despite Mr. Crampton’s pessimism, have already 
taken a good stride forward, and in actual fact 
the prospect now appears of the Italians follow- 
ing the British example. Most of us will agree 
that this is a far happier outlook than that 
offered by the establishment of a British 
Corporative State, and we hope that recent 
events will have provided a stimulus to British 
engineers to make still more progress towards 
“‘ their own solution to their own problems.” 

J. F. Amor, 
Manchester, August 13th. 





INTERNATIONAL INSTITUTION OF 
ENGINEERS 


Sm,—In view of the great need for the 
utmost co-operation and enthusiasm during 
post-war reconstruction, it has occurred to me 
that the time is now opportune for the inaugura- 
tion of an International Institution of Engi- 
neers, or at least an Empire Institution of 
Engineers or an Empire Engineering Society. 
The post-war possibilities of air transport are 
such that conferences, meetings, &c., would be 
facilitated and rapid progress should be made 
in all directions. It has often been said that 
our future lies in the air—no point in the Empire 
is more than 2000 miles from any other, making 
a journey of, say, eight to ten hours—and, 
bearing this in mind, I do feel that engineering 
in its many branches should go ahead if engi- 
neers of all nationalities will only pull together 
and pool their problems and achievements. 

I do appreciate that pre-war World Con- 
ferences did good service within certain limits, 
but if progress is to be made in the right direc- 
tion and in our time, then free and frank dis- 
cussions of all problems concerning the well- 
being of the peoples of the world are necessary. 

This has been an engineers’ war ; let it be an 
engineers’ peace. 

Perhaps other erigineers have views on this 
matter and may be able to collaborate in paving 
the way for such an institution, especially as 
there are many engineers of our Allies in this 
country at the present time. 

T. H. Carr, 
A.M. Inst. C.E., M.I. Mech. E., M.I.E.E. 

Bradford, August 11th. 








Sixty Years Ago 
CoRNELIUS WHITEHOUSE 


CorNELIUS WHITEHOUSE died on August 7th, 
1883, in his eighty-ninth year. His name is 
associated with improvements in the manu- 
facture of iron tubes and-with one of the longest. 
patent actions on record. In 1825 Whitehouse, 
then a workman in the employment of James 
Russell, tube manufacturer, of Wednesbury, 
patented a method of making welded tubes. 
The skelp, previously bent up, was heated in a 
furnace and was welded by being drawn, with- 
out a mandril, through a pair of semi-circular’ 





lutionised the trade. The price of tubes was 
reduced to one-half or two-thirds of the previous 
figure, and. much longer and more uniform 
lengths could be made. Very soon the manu- 
facture of welded tubes passed almost entirely 
into the hands of Russell, to whom Whitehouse 
assigned his patent for a consideration which 
comprised an annuity of £300, a house, and 
other advantages. Meanwhile, a rival, Ledsam 
by name, had appeared on the scene with a 
patent: assigned to him by Richard Prosser, of 
Birmingham, according to which the tubes were 
welded by drawing them through grooved 
rollers. Patent litigation was begun in 1830. 
The court decided that Prosser’s patent was an 
infringement of Whitehouse’s and the grooved 
rollers were mechanically equivalent to White- 
house’s dies. In 1839 Whitehouse’s patent was 
extended for six years on condition that his 
annuity should be increased to £500. Ledsam 
renewed his attack, contending that the Crown 
had no right to make such a proviso, that the 
papplication for extension had not been made in 
time, and that the annuity had not been duly 
paid. The case went through various courts 
and was taken to the House of Lords. It was 
not finally settled until 1848, long after the 
patent and its extension had expired. In 1845 
Whitehouse began business on his own account 
at the Globe Tube Works, Wednesbury. In 
1882 he disposed of his interest in the works 
to Mr. John Spencer. He died in the possession 
of means inadequately representative of the 
importance of the industry whieh he had 
created. - 








British and American Trade 


Problems 


THE President of the Chamber of Commerce 
of the United States of America, Mr. Eric A. 
Johnston, addressed the Manchester Luncheon 
Club on Monday, August 16th, and spoke of 
some of the trade problems that are common to 
this country and to America. He said that 
Governments and many millions of people 
depended on trade and industry, which were the 
life of our modern world, and the fettering of 
business meant the stifling of freedom and 
initiative. Creative private enterprise knew 
no age and was far from being “a doddering 
and worn-out thing that ought to weep upon 
the shoulder of someone.’”” Many business men 
took an apprehensive view of the future, and 
he urged that there should be no spirit of 
defeatism in the post-war world. The greatest 
freedom from fear we needed, continued Mr. 
Johnston, was freedom from the fear of our own 
inability to solve the problems of that post-war 
world. It was very necessary that no Maginot 
Line in the shape of cartels or monopolies should 
be constructed around private enterprise and 
trade in the years to come. He felt that there 
were signs of a beginning in the development of 
adynamic economy. Technical advances which 
had been made by the demands of the war had 
shown that many things in use had become 
obsolete. He envisaged, for instance, the 
possibility of flying from America to London in 
eight hours at a fare of less than 100 dollars 
each way. In the United States it was realised 
that Britain must also be prosperous for the 
two nations to flourish, and he suggested that 
after the war there should be an international 
meeting of labour and management to settle 
the problems which would be presented. 
Success could not be gained unless- everybody 
strove for the same goal and unless there was a 
subordination of personal desires and interests 
to the welfare of the great mass of the people. 





Brice or Causrway.—Canadian experts are 
examining the possibilities of providing something 
better than a car ferry over the Strait of Canso, 
between the Nova Scotia mainland and Cape Breton 
Island. Two plans are being discussed; one is a 
bridge which might cost 20 million dollars. The 
other, for which trial estimates have been worked 
out, is a causeway for railway and highway traffic. 
Of a number of sites, a location at Point Tupper 
would appear to be cheapest. When the cost of a 
railway approach was added to that of the cause- 





dies or through pincers, each jaw of which had 
a@ semi-circular groove. The invention revo- 


way the figure might be round about 12 million 
dollars. . 
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Links in the History of the Locomotive 


By E. A. FORWARD 
No. Il—{Continued from’ page 128, August 13th) 


S. anp D. Ratiway—* THe EXPERIMENT,” 
1827-28 (continued) 


nares settled the size of the cylinders, 
the next consideration was their exact 
position in the boiler. A glance at Rastrick’s 
sketch, and a reference to the reconstruction 
drawing, Fig. 2, shows that the approach 
to the fireplace was bounded by the 
oscillating levers of the parallel motion, 
which must have extended some 4ft. from 
the boiler end, and which constantly 


‘decided to follow as closely as 


‘boundary of the boiler end plate. It must, 
therefore, be assumed that the dimension of 
4ft. for the shell diameter was only a round 
figure, and not the exact diameter, which 


must be taken as 4ft. 3in. outside. 


Having fixed the position of the cylinders, 
some attention must be given to the valve 


ichests, which were entirely within the boiler. 


After considering’ possible designs, it was 


arrangement used in the earlier engines. 
The chest was thus made separately, so that 
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cylinder covers. The exhaust outlets hag 
to be placed on the undersides of the cylj 
in close proximity to the main flue, wh; 











|pipes from them were led forwards 


upwards, and passed through the front eng 
of the boiler, where they were joined to two 
nozzles turned upwards in the chimney, 
The necessary tilting of the valve chegts 
‘was very convenient for the fitting of , 
single connecting casting forming the chegt 
covers and steam pipes, a8 well as a central 


casing for an inverted conical plug valyg 
which served to regulate the steam. The 
valve stem passed upwards through. 


stuffing-box and gland and was fitted with 


‘an. operating lever outside the boiler shell, 
ssible the |! 
-was a feed-water tank mounted beneath the 


According to the Prussians’ account, there 


chimney, into which part of the exhaust 





threatened to knock the fireman off thej 





footplate. This consideration made it 
essential that a space equal to the width 
of the flue tube shouldbe kept clear of 
the parallel motion, which implied that the 
cylinder centres must be spaced at least 
30in. apart.. Now the flange by which the 
cylinder ‘was attached must have had a 
minimum diameter of 15-5in., and that flange 
must lie entirely on the boiler end between 
its circumference and the flange for the flue 
tube. Although both the Prussians and 
Rastrick gave the boiler diameter as 4ft., it 
was found physically impossible to fit the 
cylinders into a shell of that diameter, and 
it requires an outside diameter of at least 
8in. more to allow it, even when the valve 
chest and securing flange were reduced as 
much as possible. Moreover, the cylinders 
and chests must be tilted towards one 
another through an angle of about. 45 deg., 
so that those flanges will keep within the 





then permanently bolted to the port face of 
the cylinder with one end butting against the 
underside of the flange which served to fasten 
the cylinder to the boiler. In this case, how- 
ever, it was the stuffing-box end which butted 
against the flange, and this box is allowed to 
pass through the flange, so that the gland 
can be inserted from outside.. In order to 
reduce the width of the steam chest, the out- 
wardly turned flanges used in the earlier 
design are replaced by inturned flanges, and 
the chest and cover are secured by tap bolts, 
instead of by nutted: bolts through the 
flanges. This chest design was ‘afterwards 
used for the ‘‘ Lancashire Witch,” and for 
several subsequent engines. The cylinders, 
with, valve chests attached, were passed 
through suitably shaped holes in the cast 
iron boiler end, and there secured by bolts 
and nuts, some of the heads of which were 








countersunk and were largely covered by the 


the valve face could be prepared easily, and 











‘steam could be passed to heat the water, and 





































































Fic. 2—RECONSTRUCTION OF “THE EXPERIMENT’ 


from this tank the feed pump drew its supply. 
The drawing of the engines sent to France, 
previously mentioned, shows such a tank, 
the exhaust steam supply to it being con- 
trolled by a butterfly valve in the pipe lead- 
ing to the tank. This arrangement has 
therefore been followed in the ‘ Experi- 
ment,” and it is assumed that this feature 
was actually on the engine when it was sent 
to Darlington. 

Hackworth evidently thought so well of 
this scheme that he adopted it for his 
“ Royal George,” Messrs. Stephenson having 
supplied him with a wrought iron tank, pre- 
sumably for this purpose, on October 30th, 
1827. In the “ Experiment,” however, the 
tank was most probably of cast iron. 

With the cylinder lay-out adopted, their 
centres are 3lin. apart and 7-75in. above the 
centre of the boiler. This position, with the 
boiler mounted at the height suggested by 
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ick’s sketch, determines the maximum 
of radius arm, which could be adopted 
for the parallel motion, namely, 36in., and 
attempt to lengthen these arms would 
involve raising the boiler and largely increas- 
ing the size and weight of the framing 
necessary tO carry the driving shaft bearings. 
Another Ledger entry of August 8th, 1828, 
has some bearing on this point. When the 
“Experiment ” was being rebuilt some new 
were invoiced to the Darlington Rail- 
way Company, Which gan hardly have been 
for any other engine. Amongst these items 
is “1 weighbar and two cranks, weight 
3 qr. 22 lbs.,” and the writer concludes that 
this was a replacenient of one of the upper 
lever shafts with two arms forged on it, as 
indicated by Rastrick’s sketch. Designing 
such a shaft with 36in. arms, to conform to 
this’ weight, shows that with those dimen- 
sions the shaft and arms would be rather 
highly stressed, which may be taken as an 
indication that their length could not have 

been greater. 

It has been remarked that no figure was 
given by the Prussian engineers for the 
engine wheel base, nor any indication of the 
axle positions. In Rastrick’s sketch of the 
six-wheeled engine the rear axle is placed a 
few inches in front of the end of the boiler, 
a position which would be desirable in view 
of the concentration of the weight of the 
cylinders, framing, and driving gear near that 
point. Moreover, it may be taken as fairly. 
certain that this engine had one pivoted 
tubular axle-box, as used on the earlier 
engines, and as the Prussians state that the 
excentrics were fitted on the front or driving 
axle, then the pivoted axle must have been 
the rear one. The pivot bearings for this 
axle had to carry half the weight of the 
engine, so that they had to be attached to a 
strong cross frame, or to the boiler itself. 
In the “Experiment” the boiler cradle 
would form a convenient location for these 
bearings, so it is assumed that they were cast 
on its underside, thus fixing the position of 
the rear axle. 

A close approximation to the actual wheel 
base can be found by determining the position 
of the centre of gravity of the engine in work- 
ing order, and then placing the front axle 
at the point where the loads on the two axles 
would be equal. Tentative calculations to 
this end, leaving out the chimney extension, 
and setting the rear axle 4-25in. in front of 
the rear end of the boiler, showed that a 
wheel base of 9ft. would give a close approxi- 
mation to equal axle loading. 

As a check on this length} we have the 
difference of 4 cwt. between the loads on the 
two axles, recorded by Hackworth in Janu- 
ary, 1828, after the engine had been modified 
at Shildon. 

Tomlinson’s remarks on the correspondence 
relating to proposed alterations to the engine 
in November, 1827, are not very clear, but 
one essential addition, in the opinion of the 
writer, would be the provision of some kind 
of fences on the footplate to protect the 
fireman. The suggestion to add a fire-box 
may have been meant to counter the danger 
by carrying the fireplace further back in an 
extension of the flue, an obviously disadvan- 
tageous arrangement and one suffering par- 
ticularly from the apprehended defect. 
Although the water-tube grate was removed, 
the internal water drum seems to have been 
retained. It would have been difficult to 
remove it without taking out the flue, and 
probably they could not afford to sacrifice 
the extra heating surface it provided. It was 
evidently found necessary, during the trials 
of the engine, to put back whatever parts 
had been removed to lighten it, as the 








recorded unladen weight of 7 tons 7 cwt. 
3. qr. 7 lb. was only 72 lb. less than the calcu- 

ted weight of the engine as originally built. 

om. this we can determine fairly well what 
Hackworth must have done to attain that 
result. No doubt the boiler lagging was 
replaced, but, as the new fireplace weighed 
1 cwt. more than the old one, he could not 
put back the original wheels in their entirety, 
and still keep within his recorded weight. 
The probable solution here is that he replaced 
the original wheel centres, which had eight 
spokes, but provided them with eight-spoked 
rims in place of the original and heavier 
webbed rims, so making a saving of a little 
over 2 cwt. There would still remain 84 lb. 
to be added, which might well be covered by 
the provision of the suggested fences to 
protect the fireman. 

Calculations on this basis for the centre of 
gravity of the unladen engine showed that a 
wheel base of 8ft. 10in. would be required 
to give the recorded difference between the 
axle weights. After it appeared probable 
that the chimney extension actually existed 
at the time, these calculations were amended, 
when it was found that a wheel base of 
9ft. 3in. would closely satisfy both sets of 
conditions. In view, however, of the possible 
errors in detail calculations of this kind, the 
figure of 9ft. was adopted for the wheel base 
on the drawing. 

A 9ft. wheel base would, of course, involve 
very long connecting-rods, their actual length 
being 12ft. 9-64in. This length of base also 
made it very easy to insert the extra wheels 
and axle midway between the others, with- 
out necessitating much alteration to the work- 
ing parts of the engine. 

The construction of the water-tube grate 
presents some points of interest. In addi- 
tion to the Prussians’ description, we have 
now the Seguin drawing of engines 9 and 10, 
which had similar grates, although this 
drawing shows only the back elevation of 
the external header. These grates were not, 
however, identical with that of ‘“ Experi- 
ment”; the flues were of smaller diameter, 
the number of tubes was ten, and the con- 
nections of the header with the boiler were 
somewhat different. The row of tubes was 
placed on the diameter of the flue, and a 
removable cover provided on the header gave 
access to-the ends of the tubes. The plugged 
holes for cleaning the tubes are shown. 

With eight tubes, lfin. diameter, equally 
spaced across the diameter of.a 27in. flue, 
there would be air spaces of 1-33in. between 
them. This distance would permit the tube 
ends to be fastened to the rear header by 
means of ring nuts inside and outside, a 
method of fastening which had been adopted 
by Gurney for the tubes of his water-tube 
boilers. At their front ends the tubes could 
not all pass directly into the end plate of a 
20in. drum, so that the rear end of the drum 
was probably a cast disc formed in one with 
a header stretching right across the flue. The 
disc could be extended downwards to support 
the drum and to close the front end of the 
ashpit. The front ends of the tubes were 
probably screwed into the rear wall of this 
header, for which purpose wrench slots could 
be cut in the rear ends of the tubes. 

The fire-door frame was bolted to the flue 
flange of the boiler end, and thé door itself 
was probably hinged at the top in the manner 
shown on the original drawing of the “‘ Lanca- 
shire Witch.’ 

As indicated in Rastrick’s sketch, the upper 
radius arms of the parallel motion were 
double and 36in. long, formed in one with 
their shaft or “ weighbar,” while the lever 
on the outer end of the shaft, to which the 
forked end of the connecting-rod- was 





attached, was a separate forging, 29in. long, 
keyed on the shaft. 

- The lower radius arm was single in the 
main. part with a forked upper end; a boss 
on its lower end was keyed to a shaft, the 
outer end of which oscillated in a solid bearing 
formed in the wing casting, while the inner 
ends of both lower shafts fitted: into a 
common bearing bolted to the engine frame. 

The piston-rod heads were cottered to 
their rods, while their gudgeon pins fitted 
into holes at the middle points of two links, 
about. 15in. long, the ends of which were 
pinned to the free ends of the radius arms. 

The upper shafts were carried in brass 
bearings, those at the outer ends being fitted 
into housings cast on the side wings, which 
carried palms fitting round and bolted to the 
boiler. The inner ends of the upper shafts 
were carried in brasses housed in a separate 
bracket bolted to the end of the boiler 
between the upper parts of the cylinder 
flanges. The centre of the upper shafts was 
2lin. from the end of the boiler and 17in. 
above it, thus being about 6ft. above the 
footplate level. The lower shaft centres were 
36in. behind the’ boiler. 

The: bases of the frame wings projected 
from the boiler cradle casting and had flanges _ 
by which they were bolted to the side 
members of the main engine frame. Boards 
resting on the frame and fitting between the 
wing flanges’ formed a footboard for the 
fireman. 

In this engine it would appear from the 
Ledger weight schedule that the main frame 
extended from the chimney to the lower 
parallel motion bearings, instead ‘of being 
cut short at the front axle as in the previous 
engines. The front extension would be 
necessary to carry the feéd-water tank: as 
well as to form a buffer and drawbar con- 
nection. It is strengthened by being stayed 
from the end of the boiler: 

The overhead valve gear of engines 4 to 7, 
in spite of its simplicity, was not continued 
on the subsequent engines. In the “ Experi- 
ment ” the Prussians tell us that the excen- 
trics were on the driving axle and to permit 
this the earlier, long, tubular axle-box had 
to be abandoned. The drawing of the engines 
9 and 10, sent to France, indicates that the 
middle part of the long box was removed, 
leaving two tubular ends, each 8in. long, to 
serve as the axle bearings. 

The excentrics were of cast iron, made in 
two parts held together by being bolted to 
two side plates which were divided on a 
diameter at right angles to the dividing line 
of the two parts of the excentric. They were 
loose on the axle and were actuated by 
wrought iron drivers clamped to the axle 
and carrying driving pins which passed 
through curved slots formed in the excen- 
trics. The slots permitted the excentrics 
to turn on the axle through nearly 180 deg., 
from the forward to the backward running 
position. : ' 

The general lay-out of the valve gear 
depended somewhat on the position assigned 
to the engine driver. He obviously could not 
stand on the rear footplate, as the fireman 
required all the available space, and the 
steam regulator valve was inaccessible from 
that position. He must therefore have been 
mounted on a platform beside the boiler, as 
on the earlier engines. As precisely the same 

ement is shown on the original drawings 
of the “ Lancashire Witch,” the details of the 
latter have been used as the basis of the valve 
gear of the “ Experiment,” The position of 
the connecting-rods allowed for a platform 
8ft. long measured from the front of the boiler .. 
shell, while the driver’s seat came just 
behind the middle of the boiler. 
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The valve gear required three counter- 
shafts with levers, and four connecting-rods, 
to communicate the motion of the excentrics 
to the valve spindles. The first countershaft 
was in two parts, mounted below the frame, 
4ft. behind the driving axle: it carries 
two arms connected with the excentrics 
and two other arms, at right angles to 
the first, outside the frame at the near 
side. The second countershaft, also a 
double one, was mounted in pillar bearings 
above the boiler just behind the driver’s 
seat, while the third consisted of two 
short shafts mounted in front of the cylinder 
covers and carrying short arms that 
engaged with slots formed in the valve 
spindles. A pair of inclined gab rods were 
pinned to the outer arms of the first counter- 
shaft, while notches near their upper ends 
engaged with pins projecting from a pair of 
hand levers keyed on the two parts of the 
upper countershaft, sliding catches being 
employed to keep them in engagement. 
Other right-angled levers on the ends of the 
upper shaft were coupled by rods to vertical 
arms on the outer ends of the third counter- 
shafts. The latter shafts had their inner ends 
supported in brass bearings attached to posts 
_ projecting from the cylinder flanges, while 

their outer ends passed through brass bushes 
fixed to the wings of the parallel motion 
frame. 

As the regulator spindle was close to the 
rear. end of the boiler, it was necessary to 
provide a supplementary lever and rod to 
enable the driver to operate the valve con- 
veniently from his seat. 

The feed pump, said to have been situated 
on the side of the boiler, was no doubt of the 
long-stroke piston type placed horizontally 
and driven directly by an extension from one 
of the gudgeons. It is mounted on the off side 
of the boiler near the rear end, so as to keep 
the piston-rod short. The suction pipe was 
connected with the feed-heating tank and 
was provided with a cock under the control 
of the fireman. The water level cocks had 
to be placed on the side of the boiler near the 
driver. The feed tank was replenished from 
the tender by another pipe, also fitted with a 
cock. The exhaust steam valve leading to 
to the tank was under the control of the 
driver from the front end of his platform. 

The boiler shell is shown made in three 
parallel rings, each composed of four plates, 
0-375in. thick. The flue tube has three rings, 
each of two plates, 0-312in. thick. The 
front dished end is in two pieces, and is 
fastened to the shell by means of an internal 
angle ring. The rear end of the shell is 
riveted to a flange cast on the end plate. A 
manhole is provided on the top of the central 
ring of the boiler, and a lever-and-weight- 
safety valve is mounted on the first ring. 

The internal water drum is made in one 
ring formed of two plates, 0-25in. thick. 
The Prussians described the water neck, by 
which it was connected with the upper part 
of the boiler, but there must have been a 
connection at the bottom also, both to facili- 
tate water circulation and to permit the 
drum to be emptied. As these connections 
necessitated access to the interior of the 
drum when it was in place in the flue, its 
front end is fastened to the shell by an 
external angle and bolts, as shown in the 


The front end of the boiler is mounted on 
two flanged pillars bolted to the frame above 
the axle-boxes. 

The wheels shown on the, drawing are of 
the two-piece type, with eight-spoke centres 
and webbed rims of the pattern used when 
the engine was first erected. Although it 
has been shown that lighter spoked rims must 


have been put on in January, 1828, it is 
probable that the webbed rims were sub- 
stituted when the engine was rebuilt on six 
wheels in September, 1828, at which time 
their additional weight was of little import- 
ance. 

The chimney extension is shown as a 
sliding inner tube raised by chains passing 
over pulleys mounted at the top of the main 
chimney. 

The weight of the engine, as originally 
designed, has been calculated, and may be 
summarised as follows :— 


Tron castings ... ... 
Boiler and chimney ... 
Wrought iron parts ... 
Bolts and nuts... ... 
Brass parts eve 
Timber 


Total, 7 tons, 8 cwt. 1 qr. 23 lb., of which more than 
half is checked by ledger weights 


Engine ... 
Water ... 
Coal 


or 9-423 tons laden weight. 

The laden weight after modification in January, 1828, 
was 9.366 tons. ; 

As already seen, the engine with its laden 
weight of 9-366 tons, substantially evenly 
distributed, was still too heavy for the 
Stockton and Darlington Railway track, and 
it was laid off in July, 1828, in order to be 
reconstructed a3 a six-wheeled engine. 

From the Ledger entries and the corre- 
spondence quoted, it is clear that .a wrought 
iron frame with sliding axle-boxes and springs 
was provided, but that little else was altered. 

The earliest Stephenson engine on springs, 
of which original drawings exist, was the 
‘** Lancashire Witch,” works No. 11, which 
was under construction at this time, and there 
can be little doubt but that the method of 
springing there shown was used on the 
“* Experiment.” 

The axle-boxes were made very long axially 
and had a spring clamped on top of them on 
each side of the frame bar, so that each axle 
had four springs. The shackle pins for each 
pair of springs passed through holes in bosses 
forged.on the frame. The axle-boxes had 
top half-bearings only, whether of brass or 
of cast iron is uncertain, and these were 
guided by horn brackets bolted to the frame. 

The Ledger records the purchase in June, 
1828, from Messrs. French and Dennison, of 
Newcastle, of twelve springs, the weight of 
which was 4 cwt. 1 qr. 9 Ib., the cost being 
lld. per lb. These were, no doubt, for 
“Experiment.” It may be remarked that 
Rastrick’s sketch shows no trace of the 
springs. 

Other items noted in the Ledger were 
almost certainly for the reconstructed “ Ex- 
periment.” In addition to the frame, wheel 
centres, and axle, there were supplied on 
August Ist, 1828, two crank pins, wheel 
hoops, and keys for the wheels and pins. On 
August 8th two excentrics, straps and rods, 
two excentric drivers and bolts, six connect- 
ing-rod ends with their brasses, and two more 
crank pins were supplied. 

The new crank pins would be required for 
the third pair of wheels and also for the rear 
wheels, as the rear coupling-rods would now 
be placed it line with the connecting-rods. 
Six new connecting-rod ends were supplied 
instead of four, which would normally be 
required by the addition of an axle, and this 
may indicate some change in the crank pin 
sizes. 

It would seem unlikely that the excentrics 
could be worn out after a few months’ use, 
but a reason for their replacement may be 





found in the fact that the new axle, judging 


——<—<—= 
by its weight, was 4-25in. diameter, j 
of the usual 4in. If this axle was used 88 the 
driving axle, then new excentrics and dy; 
would be required. Also the middle axle 
necessitated placing the first valve gear 
countershaft nearer to the front axie ; henes 
the much shorter excentric rods indicated 
by the Ledger weight. Longer gab roq; 
would also be needed, but the old ones coulg 
be altered easily on the spot. 

As Rastrick gave the chimney height jp 
January, 1829, as 16ft., and says nothj 
about an extension, it is possible that the 
central water drum was removed when the 
engine was rebuilt, thus rendering t!:o higher 
chimney unnecessary. The weight of the 
engine in working order after the alterations 
was 10 tons 2 cwt. 

Little further is recorded about the 
“Experiment,” but in spite of its petulj. 
arities, it is evident, from the Railway Sub. 
Committee’s Minute of October 31st, 1998 
that’ the engine worked satisfactorily after 
being placed on six wheels. It continued to 
work in that form for some two years, when 
it is said to have been entirely rebuilt with 
a return tube boiler and vertical outside 
cylinders, after the design of the “ Royal 
George.” It appears in Pambour’s list of 
1833, its return flue boiler being noted. 

It was probably the need for improving 
the steaming capacity of the boiler which led 
to this last reconstruction, and, as the then 
popular return flue boiler could not be used 
with the internal horizontal cylinders, they 
had to be taken out and replaced by outside 
cylinders. 

According to John Hackworth, the “ Ex. 

periment ” was sold to some contractors in 
1839, which would account for the fact that 
it did not appear in the list of S. and D, 
engines compiled by Francis Whishaw in that 
year. 
The value of these early engines in terms 
of their actual haulage power is shown by 
the figures given by Hackworth himself in 
1829. These show that the number of loaded 
wagons hauled at a speed of 5 miles an hour, 
by the four-wheeled engines, by “ Experi- 
ment,” and by “‘ Royal George,” were 14, 
21, and 25 respectively, counting the tender 
as equivalent to one loaded wagon. These 
figures are closely proportioned to the heat- 
ing surfaces of their boilers, irrespective of 
their cylinder capacities. 

According to the figures given by Pambour 
in 1833, all the engines were then capable of 
hauling 24 loaded wagons, but at what speed 
was not stated. 








Nartows Tunnel Project, 
New York | 


On May 14th, 1942, the Governor. of the State 
of New York signed the law approved by the 
Legislature which appropriated the sum of 
50,000 dollars from the New York State Post- 
war Planning and Capital steserve Fund to 
New York City Tunnel Authority for the pre- 
paration of preliminary plans and survey for the 
construction of the Narrows tunnel. During 
March of the present year New York City Tunnel 
Authority made a progress report to the 
Governor and Legislature of the State of New 
York. The report discloses how necessary the 
contemplated structure has become as a means 
of integrating and controlling motor vehicle 
traffic within the Metropolis, and especially in 
relation to long-distance travel entering and 
leaving the city or en route through it from and 
to outlying territory. 

The engineering studies, plans, and estimates 
were made under the direction of Ole Singstad, 
Chief Engineer of the New York City Tunnel 





Authority. Mr. Singstad was the designing 
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. eer and later chief engineer on the planning | York Bay at its narrowest section, and so con- 
. puilding of the Holland tunnel, and was| tribute to large savings in construction cost, 
-“ engineer on the Queens Midtown tunnel.|compared with other routes that have been 
o posed Narrows tunnel, according to| studied. The line of crossing under the Narrows 
aoe plans, will provide for two lanes of |is from a point about 150ft. north of the 
yehicular traffic 


in each direction through two‘ northerly boundary of Fort. Wadsworth, on 






TYPICAL TRENCH TUNNEL 
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spabengsa PROFILE ALONG C.L. OF NORTH TUNNEL. 
PLAN AND PROFILE GF PROPOSED NARROWS TUNNEL 


tubes. The undertaking is to be operated as a) Staten Island, to a point on the Long Island 
toll project, and it is estimated that traffic for | shore, about opposite Ninety-seventh Street, in 
the first year of operation will be 6 million| Brooklyn. The length of the route from 
vehicles, and ultimately increase to a maximum | Narrows Avenue, Brooklyn, to Bay Street, 
of 16 million per annum. The recommended | Staten Island, is 13,300ft., and the distance 
route for the Narrows tunnel will cross New! between portals is 9635ft. The tunnel plan 
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TYPICAL SECTIONS OF PROPOSED TUNNEL 


includes a plaza on Staten Island, with con- 
nections to existing motor highways and links 
with the projected new parkway system on 
Staten Island. Corresponding connections will 
be made in Brooklyn to existing highways, 
motor parkways, &c. 













Between portals, the Narrows tunnel will be 
constructed by two distinct methods which will 
divide the work into three sections—a shield- 
driven land section on each shore and the trench 
tunnel section that will underrun the Narrows 
and extend from the ventilation building on 
Staten Island to the ventilation building near 
the Brooklyn water front. Typical cross sections 
of the tubes of the land and the subaqueous 
divisions of the project give explanatory details 
that will make the design readily understand- 
able. The proposal to employ the trench 
system of construction for the subaqueous 
division, on the scale considered, represents a 
departure from the general method heretofore 
adopted in driving the subaqueous tunnels now 
in service in the Port of New York. Ventilation 
will be along the lines developed and used 
successfully for the Holland tunnel, and since 
used for the Queens Midtown tunnel, and for 
nearly all other modern vehicular tunnels.’ Two 
ventilation buildings are planned. 

It is estimated that the cost of constructing 
the entire project to readiness for operation, 
including construction contracts, purchase of 
real property, interest during’ construction, 
engineering, administration, and miscellaneous 
costs and expenses will be 70 million dollars. 
The cost of operating the tunnel as a toll project, 
including all salaries and expenses, is estimated 
to be 620,000 dollars for the first year of 
operation and then increasing to 4 maximum of 
780,000 dollars a year. Actual construction of 
the Narrows tunnel and its appurtenant 
features will require four years. Authorisation 
has been given for the preparation of plans and 
specifications for key construction contracts. 








Method of Measuring Waste 
Steam 


Since the fuel economy campaign in the 
L.M.S. workshops began, observation of exhaust 
pipes has frequently shown that plant such 
as steam hammers, steam pumps, and so on, are 
leaking past pistons and valves. It is often 
difficult to stop this without upsetting pro- 
duction, and in order that the most serious 
leakages could be repaired first, a need was felt 
for a simple and robust instrument by which 
the ordinary maintenance staff could quickly 
ascertain the actual amount of steam being lost. 

For this purpose the “‘ Flap ” meter, which is 
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shown in the engraving, has been designed and 
constructed at Derby. In this meter a duct is 
placed over the centre of the exhaust pipe and 
steam is led to a vertical swinging vane, which 
is deflected through an angle depending upon 
the velocity of the steam issuing from the pipe. 
Readings can be calibrated to give a sufficiently 
accurate measure of the quantity of steam 
issuing from the pipe in a given time. 

The meter consists of a hoop which encircles 
the end of the exhaust pipe and which has three 
clamping screws so that it can be used on a pipe 
of any size. Attached to the hoop is a vertical 
rod carrying the body of the meter. This rod 
can be raised, lowered, -and clamped in any 
position so that the end of the duct is about }in. 
from the open end of the exhaust pipe. The 
duct has a baffle to prevent steam deflected off 
its curved under surface from striking the lower 
part of the vane and affecting the readings. 
The vane itself is carried on small adjustable 
screws with pointed ends like miniature lathe 
eentres, which engage in small centre holes in 
each side of the vane so that it swings practic- 
ally without friction. Fastened to the upper 


to the duct above the top of the pipe made no 
difference for distances varying from Oin. to lin. 

Using the calibration thus determined, a 
curve was made showing the relationship 
between the quantity of steam discharged per 
square inch of pipe area per hour and the 
angles of deflection from the steel and aluminium 
vanes, and a table showing this, with the areas 
of the different sizes of pipe, is pasted inside the 
lid of the box. By using this table it can be 
calculated that if, for example, the angle is 
15 deg. when using the aluminium vane the 
leakage is 40 lb. per square inch per hour, and 
if the internal diameter of the pipe is 3in. the 
total amount of leakage is 280 lb. of steam per 
hour. The quantity of steam discharged will 
be affected by the dryness fraction, and this 
was compensated for when the calibration was 
calculated by using steam of approximately the 
same dryness fraction as the exhaust steam 
which the meter is used to measure, and for 
practical purposes the readings will be found 
to be sufficiently correct. 

The meter is, of course, only suitable for a 
steady discharge, and when making a test on 4 
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WASTE STEAM METER 


end of the vane at right angles is a light steel 
pointer, which travels over a quadrant scale 
marked from 0 deg. to 90 deg. Two vanes are 
provided, one of steel, which is used for rela- 
tively heavy discharges of steam, and the other, 
of aluminium, which, being lighter and more 
sensitive, is more suitable for measuring smaller 
discharges. If the exhaust pipe is not truly 
vertical, the hoop can be adjusted on the pipe 
so that the pointer is over the zero mark on the 
scale when no steam is being passed. 

Although the main dimensions of the meter 
were obtained by calculation, the calibration 
was determined by actual test made as follows : 
If steam at any given pressure is applied to an 
orifice of definite size, the quantity of steam 
which passes per hour is known within fairly 
close limits. When steam from this orifice is led 
up a pipe of known size we can therefore calcu- 
late the quantity which is being discharged per 
square inch of pipe area in an hour, and this was 
the method used in calibrating the meter. 
Various sizes of pipes were used in order to 
determine if ‘‘ scale effect ’’ made any appre- 
ciable difference, and it was found that for all 
sizes of pipes tested the points lay on one and 
the same smooth curve. The meter can there- 
fore be used for any size of pipe which will fit 
in the hoop, provided that the entrance to the 
curved duct is kept over the centre of the pipe. 
It was also found thatthe height of the entrance 


steam hammer the practice is to determine the 
amount of leakage when the hammer is held up 
by steam, and to make a, further measurement 
when it is in the down position on the anvil 
with no steam in the cylinder except that which 
leaks past the piston valve. A time study is 
then made to find out for how long it is shut off 
entirely, and from this and from the readi 
on the meter a very close figure can be obtained 
for the daily loss of steam through leakage. A 
steam pump can be tested with the slide valve 
fixed in the middle position.to determine the 
leakage past the valve, and the combined 
leakage past pistons and valves can be found by 
fixing the engine so that steam is applied to one 
side of the piston without producing movement. 
The instrument is also useful for measuring the 
improvement effected by repairs, and the fact 
that there is this way of definite measurement 
encourages the millwrights to do a good job. 
The meter has only been in existence for a 
short time, but it has already proved its useful- 
ness. In one case it detected a leakage in an 
8-ton steam hammer of no less than 10,000 Ib. 
of steam per hour while the hammer was work- 
ing, and though it is only used intermittently, 
it is clear that a large saving can be made. In 
another case a leakage of 2000 Ib. per hour was 
detected in a steam-operated drop hammer, and 
repairs since carried out have reduced the 
leakage by 80 per cent. At another works the 
meter was used to test a small 10-cwt. steam 
hammer, which was then fitted with a new 
piston valve. When it was tested again and a 
time study of a typical day’s work had been 
made it was found that there was a saving of 
88 tons of coal a year for this hammer alone. 
As there are a number of similar hammers at 
these works the total saving will be consider- 
able. At another L.M.S. works the meter 
showed that three hammers were wasting coal 
at the rate of 116 tons per year, and they are 
being repaired. 

It is still too early to give a complete picture 
of.the total savings which can be made. In 
many cases the difficulty lies in not being able 
to stop the hammers for repair without holding 
up vital production, but these examples are 
sufficient to show the value of the instrument in 
assessing not only the losses which are taking 
place, but also the effect of the repairs. 
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The Gauge and Toolmakers’ 
Association, Ltd. 


We have received the chairman’s report 
of the Gauge and Toolmakers’ Association, 
Ltd., which will be presented to the members on 
behalf of the Council at the annual general meet- 
ing, to be held on September Ist. The report 
reviews the progress made since the inaugura- 
tion of the Association in August, 1942. A home 
for the Association has now been provided at 
Standbrook House, Old Bond Street, London, 
W.1, and Mr. Gilbert Beach, formerly Secretary 
of the British Plastics Federation, has now 
been appointed Secretary. The Association has 








=== 
various Ministries and Government Depan. 
ments and has co-operated with the Maching 
Tool Trades’ Association, the British § 
Institution, the British Engineers’ Association 
and the Federation of British Industries, On the 
Grand Council of which it now has two 
sentatives. ‘With regard to the labour pogiti 
connected with the supply of jigs, tools, 

and special tooling equipment in connection 
with the national production programme, the 
Association has pre @ memorandum 9 
‘The Retention of Key Skilled Labour ang 
Substitution of Female’ Labour in the Gauge 
and Toolmaking Industry,” which w; . 
sented to Sir Percy Mills, the Controller-Generaj 
of Machine Tool Control, in January last anq 
has since been supplied to all Regional Cop. 
trollers, the Ministry of Production, Regional 
Directors, Machine Tool Control, and the 
Chairmen of Man-Power Boards and othe 
officials. Early in March the Association was 
invited to send a deputation to the Ministry of 
Supply to. discuss the suggestions embodied in 
the memorandum, and negotiations with regard 
to these matters are still proceeding. Jy 
February last the Council set up a repp. 
sentative Committee to review the whole 
position with regard to the existing prices of 
screw gouges and to consider the question of 
establishing a uniform price list acceptable to 
all concerned. The recommendations of the 
Committee were adopted by the Council, and 
Association prices in the form of a standard 
and non-standard price list have been pub. 
lished and submitted to the Directorate of 
Gauges and Measuring Instruments, Machine 
Tool Control, Ministry of Supply. The estab. 
lishing and publishing of an approved price 
list for screw gauges has been welcomed by the 
Government Departments concerned as being 
of definite assistance to them in the carrying 
out of their programmes. The Committee is 
now dealing with other questions. 
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“* Centerscope ” 





THE accompanying engraving illustrates the 
use of the ‘‘ Centerscope,”’ an optical instrument 
supplied by Machine Shop Equipment, Ltd., of 
136-142, Victoria Street, London, 8.W.1. 
Operating in conjunction with compounded 
edge, slip, and end gauges, this instrument is 
used for accurate setting for precision boring. 
The instrument, the general construction of 
which will be made clear by the engraving, 











.** CENTERSCOPE’’ IN USE 


provides a magnification of forty-five times. It 
is mounted on the spindle of the machine. An 
edge gauge is first employed to provide a datum 
line coinciding truly with the pre-machined 
edge of the workpiece clamped to the. table of 
the machine. By means of appropriate slip 
and end gauges the required measurement is 
built up and the table afjusted relative to the 
spindle centre. The procedure is repeated from 
another pre-machined edge of the workpiece to 
provide co-ordinate adjustment of the exact 
position of the table. The instrument can be 
used with standard milling machines, vertical 








established and maintained contact with the 


drills, &c. 















of § 


~_ -_.e2& «& a @ st me 










avo. 20, 1943 


THE ENGINEER 





155 




















—————— 


Flexible Pressure in Veneer 
and Plywood Work* 


By THOMAS D. PERRYt 








(Continued from page 138, August 13th) 


SprpLEMENTARY MErHops OF APPLYING Fivip 
PRESSURE 
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In addition to the basic methods described, 
there are several more important supplementary 
esses that are typical of many other 
adaptations. — Res 3 
One of the simplest applications of fluid pres- 
sure is that shown in Fig. 6, where the flexible 
bag is a tube or & section of inflatable hose F, 
and is laid in a rigid channel iron H. This 
channel iron takes the place of the semi- 
cylindrical shell B, in the upper sketch of Fig. 3, 
and restrains any effective pressure, except 
upward. The layers of veneer are forced against 
the wood mould G (Fig. 6) by inflating the hose 
F. This fluid pressure may be steam or hot 
water, and should cireulate through the hose 
to maintain uniform temperature, since the 
heat losses against the channel on three sides 
may be considerable. Hither two-ply or three- 
ply Tego-bonded plywood can be used instead 
of single-ply veneer, but such multiple products 
would require steaming, prebending, and dry- 
ing before assembly. This plywood angle clip 
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E, spacer block; F, rubber hose; G, wood mould; 
H 


, Steel channel. 

Fic. 6—Moulding Angle Clips with Flexible Tubing 
is one of many types used for stiffeners, attach- 
ments, seat anchors, and the like in many types 
of plywood aeroplanes and gliders. A number of 
other similar shapes are shown in Fig. 7, all of 
which can be made by this process. Such shapes 
can also be formed between pairs of heated metal 
dies, if the quantity is sufficient to justify the 
cost of the necessary equipment. 

A different application of flexible tubular 
pressure can be made for secondary or assembly 
gluing, as is shown in Fig. 8, which is in con- 
trast with primary gluing in the original flat or 
curved plywood. In this case the problem is 
one of bonding a thin plywood skin covering 
to a series of curved ribs or stiffeners. A small 
cross section of one of the two-piece hinged 
clamps is shown in the lower part of Fig. 8, 
while a more detailed longitudinal section of a 
single joint is outlined in the upper part. The 
requirements of pressure are that it must be 
applied over a narrow area, but continuously 
around the entire periphery of the wing. Nail- 
ing strips, clamp pressure, or dead loading have 
all proved unsatisfactory. Nailing strips vary 
in intensity ; nailing strips and clamp pressure 
have no “‘ follow-up ” and will gradually reduce ; 
and dead pressure with weights or loadings is 
only effective in a vertical direction. 

The fluid medium in such tubular-pressure 
applications is usually compressed air, since 
heat losses from the use of steam or hot water 
in such @ small hose might be excessive. The 





 * Reprinted from Mechanical Engineering, June, 1943. 
} Resinous Products and Chemical Company, Inc., 
Philadelphia, Pa, 


thin metal strap D, Fig. 8, is used to distribute 
the pressure and to prevent the sagging of the 
skin covering between the ribs. A strip heater 
of the resistance type C supplies the. required 
heat to-cure the resin bond in the joint. The 
inflatable hose B should be wholly deflated in 
the closed clamp, so that the area of tubular- 
pressure contact may adequate. Only 
enough space should be allowed between the 
clamp member A and the plywood skin to pro- 
vide for the insertion of the equipment indicated. 
The pressure to be applied will depend upon the 
stiffness of the ribs, but it should be as great as 
possible without damaging deflection on these 
supporting sections. Such assembly joints 
without tubular pressure have necessarily ‘been 
made with a cold-setting urea-formaldehyde- 
resin adhesive, and the clamping time was a 
matter of hours. With tubular pressure it can 
be reduced to 20 or 30 minutes with the proper 
type of strip heater. 

Another application of an inside flexible bag 
is shown in Fig. 9, where a complete plywood 
aileron can be moulded against a pair of concave 
matrices. It is to be noted that this provides 
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A, Flat plywood to metal tubing; B, F, angle es 
C, D, offset elips ; E, stiffener ; G, cylindrical ace 
to metal rod 


Fic. 7— Moulded or Formed Plywood Clipe 


an outer streamlined surface, and that overlays 
of veneer may be used to provide a thicker 
section at the inside of the leading edge, as is 
shown in the upper sketch, Fig. 5. This will 
provide reinforcement for the concentrated 
stresses of attachment devices. The final 
joining of the trailing edge may be a subse- 
quent bonding operation after machining the 
extremities into an accurate scarf.. Such a 
construction can be made only with omni- 
directional pressure, and a smooth streamlined 
exterior is imperative. 

There are many other applications of pressure 
exerted by flexible bags and tubes in plywood 
production. They are found in beth primary 
and secondary gluing. In general, the cost of 
bending flat plywood into,simple curved shapes, 
where construction requirements permit, is 
considerably ‘less than that of c i 
fully moulded plywood. Such flat plywood, if 
bonded with a phenolic resin, such as Tego film, 
can be steamed to soften and make it more 
ductile, then bent between forms or dies, and 
finally dried while firmly held in its curved 
shape. Some concentrated stresses may occur 
from the bending, but their significance can be 
anticipated. In the final analysis, monocoque 
and semi-monocoque shapes can only be made 
by the moulding processes, and, 4n this field, 
flexible-bag moulding abundantly justifies its 
development. Many variants in this technique 
may be expected as experience widens this field. 


Movnps or Matrices 


Most moulds used in this flexible-bag process 
ate of wood, plywood, or sheet metal, although 
some have been made of cast metal, plastics, 


——— 


The. solid wood mould is easily made of 
laminated and cross-laid lumber layers. It is 
relatively inexpensive but bulky, and can easily 
be altered to accommodate changes in design. 
However, wood moulds are wasteful in absorb- 
ing heat and require replacement from time to 
time. Some authorities consider fifty “‘ cooks ”’ 
an average expectation from a wood mould. 

Plywood moulds have the same exterior 
contour as the solid-wood mould; in fact, they 
are usually made by reducing the size of the 
wood mould some }fin. to lin. in a direction 
everywhere perpendicular to the curved surface, 
and moulding a thick plywood shell on the 
reduced mould. This shell may be used open, 
or it may be braced and enclosed as may be 
found necessary to support, rigidly, any pres- 
sure which may be applied. Such plywood-shell 
moulds have the obvious advantage of being 
light in weight and tough, of providing long life, 
and of absorbing far less heat than the solid- 
wood moulds. 

In any mould of wood or plywood, the surface 
should be given a hard finish, both as a pre- 
servative and to prevent any adhesion of the 
inner layers of the moulded plywood, due to the 
** squeeze out ’’ of the adhesive at the joints. 
Many users wrap the mould with a thin paper 
or “‘ Cellophane ” to reduce this tendency. 

A sheet metal mould is shown in Fig. 3 (lower- 
right sketch), and its type of braced construc- 
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A, une half of two-piece clamp; B, deflated hose ; 

, Strip heater, resistance type ; D, metal strap to 

equalise pressure ; E, smaller cross section of com- 
plete two-piece clamp. 


Fic. 8—Tubular Pressure an Assembly Gluing 


tion can be noted. Such moulds are costly and 
only justified when the moulded plywood 
requirements are substantial. Design altera- 
tions are difficult to make in this type of mould. 
This thin metal mould, with stiffened edges, 
serves one-half of the rubber bag, and it 
must be air-tight in order not to neutralise the 
vacuum. Since in this type of thin metal mould 
the heat of the autoclave is applied to both sides 
of the plywood, the bonding cycle can be con- 
siderably shorter in duration than when using 
solid-wood or plywood moulds. 


FLExIBLE RussBer Bacs ror Movrpine 


Satisfactory results have been obtained in 
the use of a fabric coated with a heat-resistant 
synthetic rubber, such as neoprene. The use 
of the fabric adds durability, since the bag is 
employed for flexibility rather than extensi- 
bility. This is available in various thicknesses, 
but it is desirable to select as thin a sheeting 
as will withstand the hard service to which it 
will be subjected. Thin sheeting will also 
facilitate heat transfer through the rubber, and 
overlaps and folds will be less serious. Some 
authorities prefer the use of natural rubber, 
without a fabric base. 

The sheet rubber is cut to size, folded, and 
cemented into the desired shape, either closed 





and concrete. 





bag, open-end bag, or blamket. Any edges at 
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the closure ends must be reinforced to permit 
folding over and clamping. Vent connections 
with valve stems require reinforcing and cement- 
ing in place, with suitable provision against 
seal 


ling. : 

It has been found that rubber will deteriorate 
less under the application of steam alone than 
when exposed to a mixture of steam and air, 
which has an oxidising effect. Steam alone 
under certain conditions may raise the tempera- 
ture too rapidly before adequate pressure can 
be attained. Hence the relation of time, pres- 
sure, heat, and rubber durability require careful 
adjustment to an optimum compromise. 


In many cases approximately fifty cooks are 
the normal expectancy in rubber bags, while 














important to allow slippage of every layer into 
final position during the pressure build-up and 
before final hardening. This can be accom- 
plished by using @ resin which remains plastic 
for a considerable period at 180 deg. to 200 deg. 
Fah., and begins to harden at 220 deg. to 230 
deg. Fah. 

(4) Long assembly times are imperative, since 
the wrapping of complicated moulds may 
require a matter of hours, during which the 
adhesive must not be tacky. This suggests a 
phenolic or fortified urea resin that can be pre- 
dried after spreading to remove the tackiness 
and can be softened again to a flow stage by the 


be varied according to conditions, 
is necessary to avoid steam blisters 
cure cycle, and to regulate flow and 
penetration. The cure of phenolic liquid Pesins 
can be according to the graph in 
temperature of 280 deg. Fah. 

Many of the phenolics will also cure at 
Fah., but under considerably longer c 
which will vary with the mould types 
Fig. 10. Some of the phenolic-resin 
of liquid types can be combined with Special 
catalysts to bond at temperatures of approxi. 
mately 180 deg. to 200 deg. Fah. Great 
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U, Flexible bag, inside of pl 
F, matrices ; 


, . 


some authorities claim to get one hundred. 
This limitation in rubber durability has directed 
attention to some type of air-tight enclosure 
that can be discarded after use. Study is 
being given to some type of paper or flexible 
plastic which may be used only once. The 
present developments in. this direction give 
promise of a better flexible bag technique. 


ADHESIVE REQUIREMENTS 


There are several special features required of 
high-quality adhesives in bag moulding. These 
are in addition to the normal requirements of 


ue 
mt aunt 
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THICKNESS OF MOLD — INCHES 


“Tne Engineer” Swain Sc. 


rature of 280 de. 


Time required to reach a glue-line tem 
i of moulds, 


Fah. on various types and thie! 
when making jin. plywood. 


Fic. 10—Time Chart for Moulded Plywoot 


extreme durability which are demanded in 
flat aircraft plywood. They are as follows :— 

(1) The cure of the adhesive bond must be 
accomplished in a minimum of time, to permit 
economic and repeated cycles in the use of the 
mould, flexible bag, and autoclave. This, from 
a practical viewpoint, limits the adhesive to 
one of the synthetic types of thermo-setting 
resins. . 

(2) Low temperatures are highly desirable to 
permit as long a bag life as possible. Steam- 
heated autoclaves function best at 230 deg. 
Fah. and above. 


ood, which presses veneer against concave surfaces of matrices ; 
» strain rods holding matrices firmly together. 


Fic. 9—Aileron Moulded with Inside Flexible Bag 


Swaw Sc. 


Ss 


as possible to eliminate rupture or excessive 
stresses in bending. The initial warping of 
single-spread surfaces should be reduced as far 
as possible. The use of part alcohol as a solvent 
will meet these requirements. 


Types or Restin ADHESIVES AVAILABLE 

Three types of thermo-setting resin adhesives 
widely used in making moulded plywood by the 
flexible-bag method are :—(a) phenol-formalde- 
hyde-resin film, such as Tego; (6) phenol- 
formaldehyde resin applied to the wood as a 
liquid; (c) fortified urea-formaldehyde resin, 
also as a liquid application. 

In the case of simple constructions that can 
be assembled rapidly before surface drying, low- 
temperature urea-formaldehyde resins are some- 
times employed. Their cure without heat is 
too slow from a practical standpoint, but it 
can be accelerated by heat at 100 deg. to 150 
deg. Fah. In , the durability and long 
assembly times of the phenolics make them pre- 
ferable over the ureas wherever conditions 
permit their use. 
The use of a Tego resin film affords the 
simplest technique where the curvature is not 
so complex as to require much cutting or folding 
of the film. It is merely laid between the 
veneers, which should have a moisture content 
of approximately 5 to 12.per cent. The required 
temperature of cure is 280 deg. to 300 deg. Fah., 
and the relative length of the curing cycle is 
shown, for various types of moulds in Fig. 10. 
This chart is based on in. plywood, and will 
require some adaptation for other thicknesses. 
In the use of Tego film the amount of spread is 
uniform, and any penetration of resin through 
the outer veneers is reduced to a minimum. 
A liquid phenol-formaldehyde resin requires 
weighing, mixing, spreading, and i 
as contrasted with the dimensioning and inter 
laying of film, but is adapted to complicated 


phenolics are available in dry powder form 
with excellent storage stability and can be 
mixed with water or alcohol or combinations 
thereof. Alcohol-water solvents usually give 
the best results for flexible bag moulding. 
Double- ing on both surfaces of each 


(5) Veneer to be curved should be as ductile 


and monocoque curvatures. Most of these} P 


must. be exercised in the selection of such 
catalysts, because of their effect on workable 
life, assembly time, flow characteristics, wood 
structure, &c. 

The third option, as an adhesive for flexible 

bag moulding, is a fortified urea-formaldehydg 
resin. This requires special catalysts, which 
cause the ureas to approach some of the 
qualities of the phenolics. While the durabjj 
is appreciably less than the phenolics, it yj) 
permit long open assembly times and will with. 
stand limited boiling tests. Its temperatures 
of cure are lower than most phenolics, and time 
requirements are shorter. Its flow charag. 
teristics are better than the phenolics, under 
some conditions, but it cannot be used with 
alcohol solvents. On the other hand, the ureg 
adhesives, due to the presence of catalysts, 
exhibit a gradual change in properties on the 
coated veneers, in contrast to the corresponding 
stability of the phenolics. 
The present tendencies among leading bag 
moulders seem to favour the phenolics, except 
for such applications as deep laminated rings, 
where heat penetration is slow. 


CoNCLUSIONS 


Monocoque and semi-monocoque plywood 
made by omni-directional pressure is proving 
its adaptability in many aircraft and boat 
designs. The urgency of the war effort has not 
permitted the proper consideration of its utility 
for civilian ucts. Those who are most 
familiar with its possibilities feel that the war 
applications of such plywood are only the intro- 
duction to wider fields of usefulness for these 
unusual and efficient curved plywood shapes. 
During the last ten years plywood has made 
tremendous strides, but the next decade holds 
even greater promise of plywood progress. 








Beitich Sentiderde: Inetiution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each specifi- 
cation ia 2s. 3d. post free, unless otherwise stated. 
CODES OF PRACTICE COMMITTEE CP/2, 
HEATING AND HOT WATER SERVICE 
INSTALLATIONS 

This War Emergency Code contains recom- 
mendations as to the most suitable forms of heating 
installations to be adopted at the present time and 
sets out the guiding principles to bé considered in 
deciding on the type and size of system to be 
installed. The desirability of securing maximum 
economy not only in the labour and materials used, 
but also in the fuel and power required for main- 
tenance has been kept prominently in view. Price 
Is. 





A.C. ARC WELDING PLANT FOR HEAVY 
CONSTRUCTIONAL WORK 


No. 1071, The original issue of this ification 
related to transformers and reactors. It has now 
been extended to cover the details of all the elec- 
trical equipment used for 300 and 600-ampere 
weldi mp use in shipyards and for similar heavy 
constructional work. Standards have been included 
for welders’ distribution boxes, condensers, and 
plugs and sockets, and also for a special four-core 
a which has been standardised for welding 

R d are made with regard 


to the lay-out of the installation, and the specifica- 
tion covers such items as adequate earthing pre- 
cautions to be taken when the transformer is placed 
on the ship, &c., and the general lay and cable 
connections. This specification will be used by the 


as 





D.LE.E. (Ministry of Supply) as a basis for the 


Price 








(3) Relatively long “flow” periods are 


joint is advisable, and the amount of spread can 


granting of licences for this equipment. 


ls. 3d. post free 





Mas 












CLE RESELL AOTC AE OE ORS TE En ee ee ON 













Ave. 20, 1943 


THE ENGINEER 


157 - 








=o 













vood 
Vv: ing 
boat 


| not 
ility 
nost 


itro- 
nese 


Ids 


SBS 


2, 





United States Post-War Steel Prospects 


In the United States surveys have. been 
in thirtcon of the largest steel-buying industries 
fthe nation by the United States Steel Co ration. 
og was carried out with a view to enabling the 
teel industry to prepare for competitive post-war 
trade when regulations and restrictions are removed. 
for many years the American automobile industry 
bas been the largest producer of steel products, and 
t-war prospects, according to the survey, are 
post-w ily promising. At the end of 1943 there 
should be » demand for two million lorries and six 
million passenger cars, increasing in 1944 by another 
million lorries and two million passenger cars. For 
the first soven years after the war the automobile 
industry should have a ‘* sellers’ market ”’ and should 
he in the happy position of being able to sell as many 
units as it produces. The survey also reports that 
ements of old agricultural machinery and the 
buying of new equipment, the demand for fencing 
machines, and the increased use of steel for other 
ses points to a large post-war demand from 
farms. There should also be a large outlet for steel 
after the war for highway construction, as delayed 
maintenance has built up an enormous need for 
reinforcing steel for existing roads. A large demand 
for fabricated structural shapes is indicated fer the 
development of new industries, as well as changes in 
existing plants. On the position of the railways the 
survey states that the catching up of deferred 
maintenance and changes in track and rolling stock 
to meet increasing speeds of passenger and freight 
trains will offer the principal opportunities. The 
requirements of the aircraft industry have also 
been surveyed and from an expected production of 
1000 aeroplanes a month in 1943 the Aeronautical 
Chamber of Commerce estimates normal peecetime 
requirements es 6000 aeroplanes a year for private 
use and 500 annually for commercial air lives, 
requiring considerable quantities of special steels. 
A substantial volume of business is e ted to 
come from the petroleum industries. The steel will 
be used in the increased drilling of wells, delayed 
irs and maintenance of equipment and exten- 
sive rehabilitation of oilfields and refineries in the 
war zones. The survey ends by stating that steel 
exports in a great variety of products should provide 
a substantial outlet immediately after the war and 
for several years thereafter. 


The Pig Iron Market 


Although there has been no rush of 
inquiries in the pig iron market since the beginning 
of July, large quantities of pig iron continue to 
pass into consumption. The heavy engineering and 
allied foundries are actively engaged on castings for 
munitions, aircraft, machine tools, &c., and there 
is not likely to be any relaxation in the demand for 
along time. Rather tight conditions continue to 
rule in the hematite and refined pig iron department, 
but recently larger tonnages of high-grade ore have 
reached this country from North Africa, and in 
consequence consumers are expecting increased 
allocations of these pig irons when the new delivery 

jod arrives. The production of hematite has 
been slightly increased, but not enough entirely to 
relieve the scarcity in this description. Some time 
must naturally elapse since the arrival of the ore 
and the distribution of the pig iron, and now it is 
gmerally considered that there will be no material 
alteration in the hematite position until September. 
In the meantime, the allocations of hematite and 
low-refined irons are sufficient to meet the require- 
ments of the firms engaged upon essential work. 
There is no change in the high-phosphoric pig iron 
position. Ample supplies of this description are 
available, but with the light foundry industry only 
moderately employed it is not e ted that the 
demand will absorb the available supplies. On the 
North-East Coast most consumers are using high- 
phosphoric pig iron from the Midlands, which they 
ean obtain without any extra charge for the longer 
rail hauk By leaving the Midlands to supply the 
wants of the North-East Coast foundries the blast- 
furnaces in that district are able to concentrate upon 
the production of steel-making iron and special pig 
irons, There is a heavy production of basic pig 
iron, which is sufficient to meet the requirements of 
the steel makers. The production of forge iron is 


made 


sufficient to meet requirements, and the scrap posi- 


tion also is satisfactory. There is a fair volume of 
business passing in alloys and manufacturers of 
ferro-manganese have heavy order books and are 
not anxious for fresh business for the third quarter. 


Scotland and the North 


Since the holiday break there has been a full 
revival of the intense pressure for materials that 
characterised the industry in June and July. The 


The prices quoted herein relate to bulk quantities. 


Export quotations are f.o.b. steamer. 


most noticeable feature of the situation is the 
demand for plates. This has been the case, however, 
for many months, but there is no sign of any decline 
in the call for this class of material. The works are 
operating under heavy pressure and few of the 
makers can offer delivery before late in the fourth 
quarter. The call*for thin plates has been particu- 
larly heavy of late, and in the production of these 
the sheet works are actively co-operating. The 
shipbuilding industry has priority in supplies, but 
large quantities are being used by other consumers. 
The pressure to obtain light structural material 
seems to be growing, although it has been =n a 
heavy scale for along time. Big to are being 
turned out by the steel works and the re-rollers, 
and the demand is principally for the medium sizes. 
Re-rollers are assisting largely in meeting the 
demand. Heavy joists and sections are not so 
urgently required and the steel makers are able to 
give comparatively early delivery. A noticeable 
improvement has occurred in the semi-finished steel 
position during the past few weeks, and supplies of 
semi-finished steel in the form of blooms, billets, 
and sheet bars are sufficient to meet consumers’ 
requirements. Re-rollers are getting good quantities 
and in a number of cases are receiving weekly 
allocations. Lately there appears to have been an 
increase in the quantities of defectives and crops 
coming on the market, and these are being quickly 
absorbed by the re-rollers, who are also taking good 
tonnages of shell discards. The situation in the 
Lancashire market has not materially altered. The 
demand has not been greatly affected by the 
holidays, but production has necessarily declined 
somewhat. ere is considerable activity in the 
semi-finished steel department, and lately con- 
sumers appear to have concentrated upon obtain- 
ing some of the larger sizes of billets. Forging 
blooms also are in steady request. The call for alloy 
steel has grown steadily during recent weeks and 
the position is inclined again to become tight. The 
demand for bars, both large and small, is on a heavy 
scale and there is a brisk request for bright steel. 
The pressure to obtain sheets is fully maintained 
and seems likely to continue indefinitely. On the 
North-West Coast great activity prevails at the 
iron and steel works. All departments are busy 
and the works are carrying heavy order books. 


The Midlands and South Wales 


The volume of new business coming for- 
ward has considerably declined since the opening 
of the third delivery period at the end of June, but 

ressure for supplies is as great as at any time this 
year and all the iron and steel works in the Midlands 
are operating practically at capacity. In discussing 
the activity of the iron and steel industry, distinction 
must be drawn between the volume of new business 
and the pressure from consumers to obtain delivery. 
The iron and steel distribution scheme tends to 
encourage consumers placing orders almost as soon 
as they receive their allocations, immediately before 
the delivery period commences, and these usually 
cover delivery for a long time ahead, so taat new 
business after the first few weeks of the opening of 
the period is largely concerned with covering against 
later contracts and pressing,for delivery by con- 
sumers against their contracts already placed. The 
pressure of demand, therefore, now is principally of 
the latter sort, although in the natural course new 
business is being continuously pressed upon the 
steel works from the war industries. The outstand- 
ing feature of the situation remains the intense 
demand for plates, principally from the shipbuilding 
and ship-repairing yards. Most of the plate mills 
have new as much business on their books as they 
can hope to complete by the end of the year. In 
addition to the shipbuilders, heavy engineers, tank 
makers, and wagon builders are pressing for big 
supplies. Alloy steel is in heavy demand and is 
required in large quantities by aircraft makers and 
other armament manufacturers. The demand in 
this department appears to have overtaken the 
recent increase in production which was achieved a 
month or two ago. Structural material is in active 
request, although in this department the demand is 
principally for the lighter sizes, and is keeping the 
re-rollers as well as the steel works fully occupied. 
The South Wales iron and steel industry is pro- 
ducing on a heavy scale. The demand for billets 
is absorbing large tonnages and works producing 
this material will have to maintain a high rate of 
activity to meet their commitments during the fourth 
quarter. While little new business is being placed 
in sheets, the works are assured of a busy period 
between now and the end of the year in meeting 
their commitments. A big proportion of the work 
in hand is on Government account and includes a 
large quantity of spécial sheets. 














Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 


The North-East Coast and Yorkshire 


The improvement in the semi-finished steel 
position is one of the most noticeable features of 
recent weeks. Ptoduction has been considerably 
increased and to-day most of the semi-finished steel 
being used by the re-rollers comes from British 
mills and is received in weekly allocations from the 
Control. Nearly all the re-rolling mills are operating 
at capacity and their heavy production is largely 
due to the regular supplies of Fintets and sheet bars 
they are feceiving. Their production covers the 
full range of their normal products, but there is a 
particularly heavy output of small sections and 
sheets. In the latter category they are considerably 
assisting in meeting the demand for plates, which 
recently has been chiefly for the thinner sorts. The 
demand for steel bars has also been maintained for 
a@ long time and big quantities are passing into 
consumption. The request for ferro-concrete bars, 
however, is not so prominent a feature as it was a 
short time ago. There is a heavy demand, however, 
for small sections, particularly the shipbuilding 
sizes. On the other hand, comparatively little 
interest is shown in heavy joists and sections. i 
is because new erection work has been largely com- 
pleted and there is not a great deal doing in factory 
extensions. The demand for plates seems insatiable, 
the shipbuilding industry being the principal con- 
sumer. The Iron and Steel Control has made itself 
responsible for maintaining supplies of plates to the 
pre-fabricators. This is done by withdrawals from 
stocks of American material. Active business is 
passing in alloy steels and most of the works pro- 
ducing this material are fully employed in meeting 
the demands of aircraft and armaments makers. 
The mining industry is also taking big tonnages of 
colliery steel in the form of arches, roofing bars, 
props, &c. In the Yorkshire steel centres all the 
plants are fully employed. Works producing basic 
steel have full order books, which are likely to keep 
them engaged for a long time. Acid carbon steel 
is in strong request and plants engaged on pro- 
ducing this description are working to capacity. 
The demand for alloy steel has grown considerably 
in recent weeks and is taxing the resources of the 
makers. There is a strong demand for railway 
materials and the works producing this class of steel 
are fully employed on manufacturing springs, tyres, 
wheels and axles. The tube makers are busy, 
although there is some relaxation noticeable in the 
pressure for delivery. There is a brisk demand for 
steel made by the crucible steel makers. Big 
tonnages of steel bars of all kinds are being pro- 
duced on the North-East Coast. 


Iron and Steel Scrap 


The chief demand is for the bettemclass 
heavier descriptions of iron and steel] scrap. Tlese 
are not plentiful and the market may become tight. 
As a result, consumers are showing a tendency to 
cover their forward positions and considerable 
activity is noticeable. The other descriptions are in 
comparatively poor demand, but there has been a 
tendency for the past week or two for business in 
the lighter descriptions to improve, probably owing 
to the difficulty of securing full requirements of the 
heavier sorts. Good heavy mild steel scrap in 
furnace sizes and cupola sizes is in- strong request 
and supplies are rather less than sufficient to meet 
the demand. There is also an active request for 
bundled steel scrap, but supplies of this description 
are limited and consumers are taking up any parcels 
offered. Similar conditions prevail with regard to 
hydraulically compressed steel shearings. Good 
heavy and prepared steel turnings are quickly 
taken up, but it is not easy to dispose of the bushy 
grades, and these are showing a tendency to 
accumulate. Consumers are showing some eager- 
ness to obtain their requirements of mixed wrought 
iron and steel scrap for basic steel furnaces. Large 
quantities are passing into consumption and there 
is @ particularly strong request for good heavy 
material. Lighter material is in less active demand 
and, as supplies are plentiful, holdings in dealers’ 
yards are accumulating. Practically all parcels of 
compressed. basic bundles coming on the market 
are picked up, but the supply does not seem to be 
greatly in excess of production. Heavy cast iron 
scrap in large pieces and furnace sizes is not in 
liberal supply, and consumers are inquiring for 
materials for forward delivery. Similar conditions 
apply to light cast iron. Comparatively small 
quantities of good cast iron machinery scrap in 
cupola sizes appear to be available, and there is 
considerable eagerness on the part of users to obtain 
parcels of this material. Moderate quantities of 
east iron borings are being taken up by the blest- 
furnaces and foundrymen, but there is no great 
activity in this department. 
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Rail and Road 


Battie Rattways rn GERMAN Hanps.—In order 
to simplify administration, the railways under 
German control in Latvia and Lithuania have been 
ama ated and their management in future will 
be conducted from Riga. 


Canapa’s TURNOVER TO Wak VEHICLES.—During 
1942 the Canadian motor-car industry built more 
than 215,000 military vehicles, or the equivalent of 
ten years of normal peacetime lorry production in 
terms of material and man-hours, 


THe New Danvuse Bripvesr.—lIt is understood 
that the contract for the construction of a bridge 
over the Danube—it would be one of the largest in 
Europe—between Giurgevo (Roumania) and Russe 
(Bulgaria) has been placed with Fried. Krupp, of 
Essen. 


To DiscouRaGE UNNECESSARY JOURNEYS.—The 
Egyptian State Railways have suspended the issue 
of return tickets, partly to increase railway revenue 
and also to discourage railway travel at a time when 
the railways are handling exceptionally heavy 
traffics. 


Coat rn ARGENTINA.—Under an arrangement 
made earlier in the year by the Argentine Govern- 
ment, investigations carried out by experts have 
indicated the existence of two coalfields at San 
Rafael, in the Province of Mendoza, with potential 
output estimated at not less than 2,500,000 tons and 
1,000,000 tons respectively. 

Women as Guarps.—The Southern Railway has 
instituted two schools for training women as guards. 
At first, after passing examinations, they work for 
@ period on a train under one of the regular guards. 
After that they are placed on their own in charge of 
a train. About twenty women are taking this course 
and six are already in charge of their own trains. 


Wark AND THE CaNnaDIAN Rattways.—The June 
figures for the C.P.R. Company showed that the gross 
earnings amounted to 24,698,000 dollars, an increase 
of 3,453,000 dollars in comparison with June, 1942. 
Working expenses at 20,277,000 dollars repre- 
sented an advance of 3,206,000.dollars. Those for 
Canadian National Railways for the same month 
were 39,260,000 dollars, an increase of 7,471,000 
dollars, with e ses 29,892,000 dollars, an 
advance of 6,049,000 dollars. 


ALBERTA Wants 4 New Hichway.—How a new 
highway in wartime creates fresh demands and new 
opportunities is exemplified in the decision to under- 
take at once a survey to map a road route between 
White Court, Alta., and the Peace River district. 
The U.S.A. Government has urged that a highway 
between Dawson Creek and Edmonton, by way of 
White Court, should be completed with the least 
possible delay. The construction of this White 
Court cut-off would shorten the distance between 
Edmonton and Grande Prairie by 150 miles. 


Tue SucHiATe Brripcze.—The new railway bridge 
over the Suchiate River between Mexico and 
Guatemala has opened a land route for the shipment 
of coffee to the United States from Central America. 
In the first two months of the operation of the new 
bridge, according to from the Mexican 
Government Railway System, more than 60,000 
bags of coffee, originating in Guatemala and destined 
for the United States, were handled by the overland 
route. The new bridge makes overland transit 
between Mexico City and Guatemala practicable in 
forty-eight hours. Prior to construction of the 
bridge, railway freight had to be unloaded on the 
banks of the border river and ferried across. 


Air and Water 


AnoTHER Dam ror AmeErRIcCA.—What is being 
spoken of as the Nez Pereé dam is proposed by 
U.S.A. Army engineers to be built in Snake River, 
47 miles above Lewiston, Ore. It is estimated that 
the reservoir of the project would extend 62 miles 

ream and provide 4,400,000 cubic feet of 
usable storage for downstream regulation. 


Froatine Arrports.—A concern known as the 
Pennsylvania Central Air Lines has filed an appli- 
cation with the U.S.A. Civil Aeronautics Board for 
a “‘seadrome ” route across the Atlantic Ocean to 
Europe, on which three floating airports would be 
used at 800-mile intervals. The original plans for 
the ‘seadrome”’ were conceived in 1922 by 
Mr. Edward R. Armstrong, a civil engineer of 
Philadelphia. In 1929 designs had progressed to 
the point where construction of an experimental 
structure was to have been begun, but this did not 


Memoranda 


landing surface would be about 70ft. above the 
water surface and the structure would have an 
overall draught of 160ft. Anchorage cables would 
be used to fix the position of the “‘ seadrome,” but 
it could be turned so that aeroplanes could land into 
the wind at all times. 

Lrrtmsae A Pree Line.—Using a trenching 
machine constructed with blades shaped to cut to the 
top and sides of the pipe, 194 miles of 8in. pipe line 
has been uncovered and taken up in Texas and 
relaid across Northern Florida. Nearly all the pipe 
was re-usable after cleaning and straightening. 
About 94 miles of the pipe was originally laid in 1933 
and 1934, and the rest in 1936. 


New Tacoma Brice PranneD.—A board of 
technical experts recently approved plans for the 
general design of a new bridge across the Narrows 
of Puget Sound near Tacoma, to replace the suspen- 
sion structure which collapsed. The new plans call 
for a four-lane bridge with a concrete deck, the 
towers to be 56ft. higher than those of the old 
bridge. Besides being wider and heavier, the pro- 
posed new span would have a truss girder 33ft. 
below the deck, more than four times as deep as 
the 8ft. solid plate girder on the first structure. 
Construction will not be started until after the war. 


How Fioops Impepr Transport.—Particulars 
of the late spring floods in six Middle West States are 
now available. The floods occurred in fourteen rivers, 
and by damaging railway tracks hampered war 
tr rt. In all, some two million acres of land 
were flooded, and much track and many bridges 
were swept away. The Wabash River in Indiana 
rose 27ft. at Vincennes to the highest level on 
record. In Illinois, the Illinois and Sangamon 
rivers rose up to 29ft., and Springfield, Petersburg, 
Peoria, and Beardstown were badly hit. Flood 
waters from these rivers poured into the Mississippi, 
causing the latter to rise 38}ft., the highest since 
1844. Hereabouts the Missouri River formed a 
new channel, bringing the confluence of the Missouri 
and Mississippi to a point 6 miles from St. Charles, 
and submerging the great freight yards of the 
Missouri Pacific Railroad at Dupo, Illinois. At 
Muskogee, Arkansas, the Arkansas River on one 
day reached a level of more than 48ft. above normal, 
and the bridge of the St. Louis and San Francisco 
Railway at Muskogee was threatened by water and 
débris. 


Miscellanea 

Michican Macnzsium Piant.—A new plant for 
the manufacture of magnesium chloride has been 
put into operation by the Dow Magnesium Corpora- 
tion at Ludington. Its product will be shipped to 
the Marysville unit for final fabrication into 
magnesium. The plant includes lime kilns for burn- 
ing dolomite rock, a power plant, carbonator plant, 
filter plant, evaporation crystalliser and driers. 


Texas To Lay YET ANOTHER Pire Live.—The 
U.S.A. Director of War Utilities has announced the 
Government’s decision to proceed with the con- 
struction of a new pipe line to ensure adequate 
natural gas supplies for the mid-continent area 
bounded roughly by ,Wichita, Kan., Kansas City, 
and Springfield, Mo. This 26in. line will run from 
the centre of Texas County, Okla., 240 miles east- 
ward to a connection with the Cities Service system 
at Blackwell, Okla. Cities Service will build the 
line, as it will be the principal natural gas distributor 
in the area and the one most in need of additional 
supplies. Neighbouring systems, however, are 
assured of the opportunity to obtain deliveries from 
the line to assist in meeting any possible deficiencies 
during the war period and for some time thereafter. 


Tue CiEanine or Or WELLS.—To increase the 
supply of petroleum by stimulating the productivity 
of oil wells already drilled, the United States Bureau 
of Mines has published a report describing recent 
improvements in tools and technique for cleaning 
sand, mud, and other obstructive material from the 
wells. Although the report deals with well-cleaning 
methods in California, the information can be applied 
profitably in other oilfields where operators are 
trying to meet growing demands for fuels and 
lubricants. The report states that research and the 
development of well-cleaning technology by oil 
operators and service companies during the last ten 
years have increased the efficiency of the cleaning 
methods. Developments in preventing and remov- 
ing mud sheaths in well-completion operations are 
described. In a section on sand removal, the report 
deals with standard baling tools, hydraulic suction 
balers, pump type balers, and hydraulicing with oil. 
Operations for cleaning perforations and the annulus 
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bing, washing perf tions, ical Oration 
cleaners, chemical removal of carbonate 
removal of paraffin, asphalts, and gum, 
removing liners and scraping sand faces. To ond 
whether a particular well should be cleaneg the 
operator should analyse carefully the spoecifie og 
which impede the flow of oil and gas into the bore. 
holes of the well, the report advises. Before he 
makes a final decision, consideration should be given 
to the amount of recoverable oil in the regeryo: 
surrounding the well and to the period of time fos 
which the reconditioning will be effective. “a 
speaking, it is desirable to clean a well if the dajt 
rate of production and the operating efficiency gap 
be increased so that the normal trend of production 
decline is retarded, or restored if the production has 
fallen below normal. 


Guass Tanxs.—Some particulars of class: tanks 
for industrial uses requiring a non-corrosive, shock. 
resisting material have appeared recently jp 
Scientific American. These tanks, whic) have been 
developed by the Pittsburgh Plate Glass Company 
are made by building up the required shape and gizg 
of heavy tempered glass plates. The resu!t isa rigid, 
permanent, sturdy tank, free from maintenance op 
wear. A new method of heat treating xives to the 
tank material a physical strength four to five times 
greater than ordinary glass, and, it is claimed, the 
glass has a high resistance to thermal shock, [, 
will withstand continuous operating temperatures 
of 650 deg. Fah., and an instantaneous thermal] 
shock of 400 deg. to 500 deg. The joining problem 
is comparatively simple, since the glass is made in 
large.sheets. On all of medium size nothi 
but the corners are involved. All joints are 
accurately ground, so that they resemble, in a senge, 
the ground stopper of a chemist’s bottle. In addi. 
tion, use is made of a joining material developed 
especially for this purpose. ‘The entire tank jg 
usually surrounded by a wooden framework filled 
with a compound. This frame serves both ag 
insurance against leaks and as protection against 
severe physical blows. 








Personal and Business 


Mr. R. C. VauGHan has been elected President 
of the Railway Association of Canada. 


Mr. J. W. WALKER has been appointed a director 
of Sanderson Brothers and Newbould, Ltd. 


Mr. J. F. Metrren has been elected chairman of 
directors and cliief executive officer of the New 
York Shipbuilding Corporation. 


Str Watrer JENKINS and Mr. G. R. Thursfield 
have been appointed directors of Electrical Switch- 
gear and Associated Manufacturers, Ltd. 


Dr. Ceca. Henry Descu has accepted an 
invitation to join the board of Richard Thomas 
and Co. Dr. Desch has been Professor of Metal- 
lurgy at the University of Sheffield and at the Royal 
Technical College, Glasgow. From 1932 to 1939 he 
was Superintendent of the Metallurgy Department, 
National Physical Laboratory. He was President 
of the Institute of Metals, 1938-40, and has been 
scientific advisor to the Iron and Steel Research 
Council since 1939. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated, 





Institute of Marine Engioeers 


Tuesday, Aug. 24th.—85-88, The Minories, E.C.3, 
“Developments in Propeller Design and Manu 
facture for Merchant Ships,” L. C. Burrill. 5.30 p.m. 


Gauge and Tool Makers’ Association, Ltd. 
Wednesday, Sept. 1st.—2-5, Old Bond Street, W.L 
Annual general meeting. 2.30 p.m. 
Junior Institution of Engineers 
Saturday, Aug. 21st.—Mipianp Section : Visit to the 
Birmingham City Transport repair works. 2.30 p.m. 
North of England Institute of Miaing and Mechanical 
Engineers 


Saturday, Aug. 2\st.—Neville Hall, Newcastle-upon- 
Tyne. Film on “ Decontamination of Streets.” 
2p.m, 

Women’s Engineering Society 


Friday, Aug. 27th.—The University, Edmund Street, 
Birmingham. ‘‘Women in Engineering—To-day 





between the liner and sand .face include swab- 





materialise. -As now revived and revised,, the 


and To-morrow,” Miss Caroline Haslett. 6.45 p.m. 








